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SECTION 1

1.0 EXECUTIVE SUMMARY

Harding Lawson Associates (HLA), under contract to Battelle (Subcontract Number G339639), has
prepared this Site Investigation (SI) Report for the U.S. Army Corps of Engineers, New England District
(USACE-NAE). This SI Report summarizes analytical results of soil and groundwater sampling recently
completed at the Former Riverside Mills Brownfields Site, located in Providence, Rhode Island
(Figures 1-1 and 1-2). The project was conducted under the direction of USACE-NAE, 696 Virginia
Road, Concord, Massachusetts, 01742-2751. The USACE-NAE Project Manager is Ms. Laureen
Borochaner.

This investigation was undertaken as part of the U.S. Environmental Protection Agency (USEPA)’s
Brownfields/Showcase Communities Program. The tasks detailed in this SI Report are described in the
USACE-NAE's Statement of Work for Site Investigation, Former Riverside Mills Brownfields Site,
Providence, Rhode Isiand dated July 20, 1999, and revised August 19, 1999. In 1996 and 1997, as part
of a Brownfields Pilot Project, the Rhode Island Department of Environmental Management (RIDEM)
conducted a remedial evaluation of the property. Analytical results of soil, groundwater, and soil gas
samples collected at the site were compared to applicable RIDEM criteria. Following several field
investigations, RIDEM identified five Areas of Environmental Concern (AOCs). This SI addresses data
gaps in two of the five AOCs (AOCs #1 and #2), thereby completing the understanding of the areal and
vertical extent of contamination at the site.

SI field activities completed in 1999 included a visual site inspection, the advancement of seven soil
borings, installation and development of four new monitoring wells, redevelopment of three existing
monitoring wells, and soil and groundwater sampling and analyses.

Observations made during the drilling program include the following:

o At deep boring location SB99-1, obvious evidence of contamination (e.g., odors, staining, or
elevated headspace measurements) was not observed below 10 feet below ground surface
{bgs). This boring extended to a depth of 56 feet bgs, and bedrock was not encountered.
Soil observed consists of poorly graded medium sand with minor variations to fine and silty
sand with depth.

s The 8- to 10-feet bgs soil sample collected at SB99-2 exhibited a slight sheen and a strong
odor. This depth interval also corresponded with the highest volatile organic compound
(VOC) head space measurement, 396 parts per million (ppm). Below 12 feet bgs, total
VOCs in headspace dropped significantly. Groundwater at this location was observed at a
depth of approximately 7 feet bgs.

¢ No odors or staining were noted in samples from SB99-3, although measurements of total
VQOCs in headspace were up to 295 ppm (7 to 9 feet bgs).

e An oil-like material accompanied by a strong odor was observed at SB99-4, at a depth of
10 feet bgs. This depth corresponds to the observed water table. Total VOCs in headspace
of the 8- to 10-foot sample were 412 ppm.

e At SB99-5, a strong fuel-like odor was noted in the 4- to 6-foot sample.

+ Obvious contamination was not observed at [ocations SB99-6 and SB99-7.

Harding Lawson Associates
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SECTION 1

Monitoring wells MW99-5 through MW99-8 were installed upon completion of four of the soil borings
(SB99-3 through SB99-6). To determine the extent of contamination at AOCs#1 and #2, and to
determine the potential for transport of contaminants to the Woonasquatucket River, soil and
groundwater samples were collected and analyzed for total petroleum hydrocarbons (TPH), VOCs, and

semivolatile organic compounds (SVOCs). Two types of groundwater samples were obtained during the
SI field program:

* Grab groundwater samples were collected directly from two of the soil borings (SB99-1 and
SB99-2), and

e Low flow groundwater samples were collected from each of the four new monitoring wells
(MW99-5 through MW99-8) as well as three existing monitoring wells (MW-1 through MW-3).
These samples were collected in accordance with the USEPA Region I Low Stress (Low Fiow)
Purging and Sampling Procedure for the Collection of Groundwater Samples from Monitoring
Wells (USEPA, July 30, 1996a). '

A total of 8 soil samples and 9 groundwater samples (including the grab samples and the low flow
samples) was submitted to the contract laboratory for analysis of TPH, VOCs, and SVOCs. The
following sections summarize analytical results of samples collected during the SI field program.

SoIL

Three VOCs were detected in soil samples, but all at concentrations below RIDEM Direct Exposure
Criteria (both Residential [R~-DEC] and Industrial/Commercial [I/C-DECI) and RIDEM GB Leachability
Criteria (GBLC): cis (1,2)-dichloroethene (cis-DCE), tetrachloroethene (PCE), and trichloroethene
(TCE). No other VOCs were detected in soil. Low concentrations of several SVOCs (primarily
polynuclear aromatic hydrocarbons {PAHs]) were detected in soil samples, although only two of the
samples had SVOC concentrations which exceeded R-DEC: the 8- to 10-foot sample from SB99-2, and
the 7- to 9-foot sample from SB99-3. No SVOCs were detected at SB99-1, SB99-5, SB99-6, or SB99-7.

TPH was detected at all but two locations. Gasoline-range organics (GRO) were detected in three
samples, at concentrations ranging from 3.5 milligrams per kilogram (mg/kg) (SB99-3, 8 to 10 feet bgs)
to 130 mg/kg (SB99-2, 8 to 10 feet bgs). Diesel range organics (DRQO) were detected in seven samples,
at concentrations ranging from 84 mg/kg (SB99-1, 4 to 6 feet bgs) to 1,700 mg/kg (SB99-5, 8 to 10 feet
bgs). The R-DEC for TPH is 500 mg/kg, the I/C-DEC is 2,500 mg/kg, and the GBLC is 2,500 mg/kg.

The DRO/GRO analytical results from the modified USEPA Method 8015B used in the 1999 Site
Investigation can be added together for a total concentration that equates to the TPH measurement, but

cannot be readily comparable to the previous 1996-1997 investigation when USEPA Method 418.1 was
used.

The depths at which the highest analyte concentrations were detected in subsurface soil, approximately
7 feet to 10 feet bgs, generally correspond to the water table depth and may be indicative of seasonal

water table fluctuations. Analytes in soil may represent a continuing source of groundwater
contamination.

Harding Lawson Associates
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SECTION 1

GROUNDWATER

TPH and SVOCs were detected in only one groundwater sample: the grab sample from SB99-2. This
sample contained DRO at a concentration of 4 J milligrams per liter {(mg/L), and GRO at a concentration
of 0.59 mg/L. Most of the detected SVOCs were PAHs. VOCs, primarily chlorinated solvents, were
detected in every groundwater sample, although only one sample (and its duplicate) contained VOCs at
concentrations that exceeded RIDEM GB groundwater objectives: MW99-5. This low flow sample and
duplicate sample contained 1,1-dichloroethene (1,1-DCE), cis-DCE, and TCE at concentrations well
above GB groundwater objectives.

Based on water level measurements made during the SI, groundwater below the eastern portion of the
site flows southeastward, toward the Woonasquatucket River (see Figure 4-5). The water table is present
at a depth between 6 feet and 9 feet bgs. Given the detections of analytes in groundwater, the shatlow
groundwater depth, and the proximity of the monitoring wells to the river, the potential exists for site-
related contaminants to migrate to the river.

During the 1996-1997 RIDEM remedial evaluation, separate-phase product was observed on the surface
of groundwater infiltrating several test pits. The presence of this free-phase product defined AOC #1.
During the 1999 SI field program, however, no nonaqueous-phase liquid (NAPL) was measured in any of
the four new monitoring wells or three existing wells (MW-1 through MW-3), although an oil-like
material was noted coating soil grains at boring location SB99-4 (10 feet bgs). These borings were
drilled at the perimeter of the AOC.

EVALUATION OF REMEDIAL ALTERNATIVES

Evidence of active natural biodegradation of the chlorinated solvents was revealed by the groundwater
data. Degradation products of TCE (cis-DCE, and vinyl chloride [VC]) were found in every groundwater
sample at levels that are greater than TCE, the parent compound. Furthermore, the concentrations of
total ethenes (in terms of equivalent TCE) have decreased substantially (87% reduction at MW-2 and
92% at MW-4) from 1997 to 1999. The concentrations of chlorinated ethenes exceeded RIDEM GB
groundwater obiectives in 1997, but were below these standards at the end of 1999. If the rate of natural
attenuation observed over the past two and a half years at MW-2 is applied to the concentrations
observed in 1999 at MW99-5, it could be expected that these concentrations would degrade to less than
the objective within approximately two years.

Potentially feasible remedial alternatives have been identified for soil and groundwater at AOCs #1 and
#2. These potential alternatives were developed by RIDEM based on the following assumptions:

o the uppermost two feet of contaminated soils at the site shall be remediated to RIDEM’s R-
DEC;

& that contaminated soils below two feet at the site shall be remediated to RIDEM’s I/C-DEC,
and that the majority of the site will be encapsulated in some manner to prevent direct
exposure (o any remaining contaminated soils;

¢ that soils above the groundwater table shall be remediated to RIDEM’s GBLC; and

Harding Lawson Asscciates
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SECTION 1

+ that an Environmental Land Usage Restriction (ELUR) shall be placed on the property to
ensure that it is -not subsequently developed for residential uses without addressing
contamination in soil.

In the vicinity of AOCs #1 and #2, the planned future use of the property is for it to become part of a
proposed 4.4-mile greenway and bike path along the Woonasquatucket River.

NAPL was not encountered in any of the soil borings drilled at the perimeter of AOC #1 during the 1999
SI. The absence of free-phase product at these locations could indicate that either (1) floating product
apparently does not occur outside of the limits of the AOC, as identified in 1997, or (2) this plume has
decreased in size by natural attenuation.

Three remedial alternatives were evaluated to address AOC #1, as presented in the 1997 Remedial
Evaluation Report. These alternatives included:

* Excavation of Separate-Phase Oil and associated Contaminated Soil at Water Table
» Separate-Phase Oil Recovery (Total Fluids Pumps), and
*  Separate-Phase Qil Recovery (Trenches using Product Only Pumps)

The remedial alternative selected by RIDEM was the excavation of contaminated soils. Although this
was more expensive than the two in-situ alternatives, this will support on expedited remediation of the
site for redevelopment as a greenway along the river.

Following completion of the 1999 SI sampling and analysis program, the potential remedial alternatives
proposed for AOC #2 in the Remedial Evaluation Report are still appropriate as well as additional
remedial alternatives identified within this Site Investigation Report. These alternatives include:

No Action/Natural Attenuation with Risk Assessment,

Dual-Phase Extraction,

Soil Vapor Extraction and Air Sparging,

Enhanced Biodegradation, .

Passive/Reactive Treatment Wall, and

Excavation of Contaminated Soil at Water Table (extension of AOC #1)

* & & 5 & &

Based on the data obtained during the SI, the Natural Attenuation alternative may be the most favorable
for AOC #2. Natural attenuation has already occurred, and conditions apparently remain favorable for
natural attenuation. The NAPL plume (AOC #1) is likely commingled with the area of VOCs in
groundwater (AOC #2), and is a likely carbon source supporting anaerobic biodegradation of VOCs.

However, for expediency, the excavation of separate-phase oil and associated contaminated soil at the
elevation of the water table has been chosen as the preferred remedy for AOC #1, and AOC #2. [t makes
sense to extend the excavation of soils at the elevation of the water table to the adjacent areas at AOC #2
that show exceedences of the TPH criteria. This will immediately reduce the soil TPH contamination to
below applicable criteria, and therefore make this alternative preferable to the others which require a
much fonger time frame to achieve regulatory cleanup goals.

Harding Lawson Associates
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SECTION 2

2.0 GENERAL

This SI Report summarizes analytical results of soil and groundwater sampling recently completed at the
Former Riverside Mills Brownficlds Site, located in Providence, Rhode Island (Figure 1-1). The project
was conducted under the direction of USACE-NAE, 696 Virginia Road, Concord, Massachusetts,
01742-2751. The USACE-NAE Project Manager is Ms. Laureen Borochaner.

2.1 INTRODUCTION

This investigation was undertaken as part of USEPA’s Brownfields/Showcase Communities Program.
The tasks detailed in this SI Report are described in the USACE-NAE's Statement of Work for Site
Investigation, Former Riverside Mills Brownfields Site, Providence, Rhode Island dated July 20, 1999,
and revised August 19, 1999.

Past activities at the site of the former mill have resulted in chemical contamination at several areas. As
part of a Brownfields Pilot Project, RIDEM conducted a remedial evaluation of the site that included
soil, groundwater, and soil gas sampling and analysis. Results of several field investigations prompted
RIDEM to identify five AOCs. The objective of this SI was to address data gaps in two of the AOCs

(AOCs #1 and #2), thereby completing the understanding of the areal and vertical extent of
contamination at these AOCs.

HLA conducted the SI field investigation in accordance with the Sampling and Analysis Plan (SAP),
issued October 1999 by HLA (HLA, 1999a). Field activities included a visual site inspection, the
advancement of seven soil borings, installation and development of four new monitoring wells,
redevelopment of three existing monitoring wells, and soil and groundwater sampling and analyses.

Section 3.0 summarizes the SI field program, and Section 4.0 summarizes the analytical results of the
sampling program. Section 5.0 presents the conclusions of the site characterization, and evaluation and
recommendation of remedial alternatives for AOCs #1 and #2.

2.2 PROJECT OBJECTIVES

The objectives of this investigation were to perform soil and groundwater sampling and analysis at the
site of the former mill where supplemental data are necessary to bridge the data gaps and determine the
horizontal and vertical extent of contamination at AOCs #1 and #2. Analytical results of soil sampling
were compared to R-DEC and I/C-DEC and RIDEM GBLC. Groundwater analytical results were
compared to RIDEM GB Groundwater Objectives. These criteria are provided in Appendix A. Note that
the comparison of amalytical data to RIDEM criteria does not constitute the performance of a risk
characterization for the site. Rather, the criteria were used as a screening tool to allow for an evaluation
of the magnitude of the contamination at AOCs #1 and #2.

The ultimate goals for this property are to address contamination identified at each of the AQCs, clear
surface debris and other physical hazards from the site, and redevelop the property as an USEPA
Brownfields Showcase Community model (USEPA, 1998). Rhode Island plans to use the Showcase
Communities project to revitalize the distressed nature of the site and restore it to beneficial use. Plans

include creation of a greenway along the river and a parcel for commercial and/or light industrial
development.

Harding Lawson Associates
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SECTION 2

2.3 SITE LOCATION

The Former Riverside Mills Brownfields Site (Figure 1-2) occupies six acres of land located at
50 Aleppo Street, in the Olneyville section of Providence, Rhode Island. The area surrounding the site is
characterized by multi-family homes, small businesses, and the Atlantic Mills complex (a former mill
complex that is currently occupied by several small businesses). The Woonasquatucket River is located
at the southern and eastern boundary of the property. Downstream of the site, the Woonasquatucket
River joins the Providence River and ultimately drains into Narragansett Bay. Based on bedrock
geologic maps, the site is located near the contact between the Blackstone Group (Pre-Cambrian in age)
and Narragansett Basin rocks (Pennsylvanian) (RIDEM, 1997).

2.4 OWNERSHIP AND PRIOR LAND USE

The mill was constructed in 1863 by the Champlin and Downes Company, and was used to manufacture
textiles for the garment industry. The mill was reincorporated in 1873 as the Riverside Worsted Mills,
and employed up to 2,700 workers. Mill operations continued until 1937. During subsequent decades,
the former mill complex (a four-story structure) housed several tenants employed in smaller-scale,
industrial operations. Such operations included manufacturing, metal plating, polishing, distributing,
machining, casting, and soldering (RIDEM, 1997).

On December 18, 1989, a fire destroyed the mill complex. Most of the structure was demolished,
leaving piles of bricks, granite blocks, and other building demolition debris strewn across the site.
Concrete slab-on-grade foundations mark the footprint of the former mill, although thick vegetation
(including weeds and small trees) has taken root within the former structure. Only one building, a two-
story office building, remains standing. This structure is currently vacant, and has been vandalized over
the past decade. The property is apparently used as an informal dumping ground for househoid and
commercial waste. '

2.5 SUMMARY OF PAST WORK

Information presented in this section was provided in the RIDEM Remedial Evaluation Report, Former
Riverside Mills Site, Providence, Rhode Island (August 1997) and the USACE-NAE Statement of Work
(July 20, 1999, revised August 19, 1999).

On December 19, 1989, the day after the fire that destroyed the mill complex, RIDEM conducted an
inspection of the site to determine whether fire-fighting activities had affected the river. RIDEM
discovered that hazardous materials had been stored at the site. Subsequent inspections led to the
discoveries of several drums containing waste oil, soil fumigants, and waste TCE, as well as bags of
asbestos. On April 5, 1990, RIDEM issued a Notice of Violation and Order (ERB No. 90-08) to the
property owner for hazardous waste storage/disposal violations.

As part of the Brownfields Pilot Project, RIDEM conducted a Remedial Evaluation of the former
Riverside Mills property that included two field investigations: one conducted in October 1996, and one
in April 1997. Field activities included geophysical surveys using ground-penetrating radar, installation
and sampling of monitoring wells and soil borings, excavation of test pits, and the collection of surface
soil samples and soil gas samples. Investigation locations are shown on Figure 2-1. Over the course of
these investigations, four underground storage tanks (USTs) and an underground concrete vault were

Harding Lawson Associates

qiw9-gviicoe-nacibattelle\providence\S! Report\SIFinal.doc 48400/7
22




SECTION 2

discovered at the site. The four USTs contained approximately 28,000 gallons of No. 6 fuel v}, and the
concrete vault contained up to 90,000 gallons of a liquid tentatively identified as a combination of diesel
fuel and motor oil.

Following completion of the 1996 and 1997 site investigations, RIDEM identified the following AOCs at
the Former Riverside Mills Brownfields Site:

Area((;fg g;l eern Contamination Description Location
AOC #i Plume of lighter-than-water,
non-aqueous phase liquid Eastern end of the site
{(LNAPL) on groundwater
AOC #2 TPH in soil, and VOCs in Eastern boundary of
groundwater the site
Two USTs under gravel
AOC #3A & 3B gasu’lrts and underground conCrete | 4. e o USTSs and
concrete vault near
paved parking area
AOC #4 TPH in soil Southw.estem boundary
of the site
AOC #5 Widespread demolition debris an Site-wide
bulky waste

Figure 2-1 shows the location of each AOC.

Harding Lawson Associates
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SECTION 3

3.0 SITE INVESTIGATION

This SI was undertaken to address contamination at AOC #1, which is characterized by LNAPL on
groundwater, and AOC #2, characterized by TPH in soil and VOCs in groundwater. A visual site
inspection was performed on September 20, 1999, and subsequent field activities were conducted
between November 8 and 19, 1999,

3.1 INTRODUCTION

The SI field program conducted at the Former Riverside Mills Brownfields Site included the following
activities:

Activity Rationale
Drilling and Soil To delineate the horizonial extent of contamination at
Sampling AQC #1, the horizantal and vertical extent of soil

contamination at AOC #2, and to determine the soil profile
to bedrock or to 50 feet below ground surface, whichever is
encountered first.

Monitoring Well To collect groundwater samples from three existing
Instatiation and monitoring wells and four new monitoring wells, in order to
Groundwater Sampling obtain additional groundwater data.

Activities conducted during the SI field program included:

completion of a visual site inspection and field verification (site walkover),

drilling seven soil borings,

collecting subsurface soil samples and grab groundwater samples at selected boring locations,
installation and development of four new monitoring wells,

redevelopment of three existing monitoring welis, and

groundwater sampling of the three existing and four new monitoring wells.

* & & & &

During the field program, HLA obtained representative saraples of soil and groundwater for chemical
analyses. Soil and groundwater samples were analyzed for ¥OCs, SVOCs, and TPH. Analytical results
were used for the following purposes:

e to assess the extent of TPH contamination at AOC #1, and
e to assess the extent of VOC contamination at AOC #2.

SI field procedures were performed in conformance with the Statement of Work (USACE-NAE, 1999),
the SAP (HLA, 1999a), and the Site Safety and Health Plan (SSHP) (HLA, 1999b). Scmrling locations
are shown on Figure 3-1, and details of the field investigation are provided in the follov::»2z subsections.
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3.2 VISUAL SITE INSPECTION AND FIELD VERIFICATION

On September 20, 1999, prior to initiating the SI field investigation, HLA conducted a site walkover at
the Former Riverside Mills Brownfields Site. At that time, HLA personnel met with land surveyors from
Fuss & O’Neill, who were contracted by USACE-NAE to perform a comprehensive topographic survey
of the property. Proposed drilling and monitoring well locations were selected, and were subsequently
tied into the survey. Observations made during the visual site inspection were used to refine the
sampling and analytical program, and to determine appropriate health and safety considerations, prior to
issuing the SAP and the SSHP (HLA, 1999a and 1999b).

3.3  SoiL BORINGS

As stated in the USACE-NAE Statement of Work, the objectives of the soil drilling and sampling
program were to:

determine the stratigraphy of the soil overburden;

classify the bedrock underlying the site, if encountered within 50 feet of the ground surface;
determine the horizontal extent of TPH contamination in soil at AQC #1; and

determine the horizontal and vertical extent of VOC contamination in soil at AOC #2.

*« & o @

HLA subcontracted GeoLogic, Inc., of Hopkinton, Massachusetts, to provide drilling and well
installation services. Extensive brush clearance was necessary because of the thick vegetation that

covers the property, and a drill rig mounted on an all-terrain vehicle was used to access the proposed
drilling locations.

A total of seven soil borings were advanced at the site. Three of the borings (SB99-1 through SB99-3)
were drilled at AOC #2, in the vicinity of existing well MW-2, and the remaining four borings (SB99-4
through SB99-7) were located near the perimeter of the LNAPL plume at AOC #1 (see Figure 3-1).
Hollow-stem augers (HSAs) with an inside diameter (ID) of 4.25 inches were used to drill all but one of
the borings. At SB99-1, drive and wash drilling techniques with 4 inch (ID) casing were used in
anticipation of rock coring at that location. To minimize the potential for cross-contamination, the
augers, rods, casing, rollerbits, and any other equipment used during drilling were steam-cleaned at a
decontamination pad constructed by the drilling contractor following completion of each boring.

Soil borings SB99-2 and SB99-4 through SB99-7 were drilled to a total depth of 20 feet bgs. Soil boring
SB99-1 extended to a depth of 56 feet bgs, in an attempt to locate the bedrock surface; however, bedrock
was not observed or cored. At boring SB99-3, running sands were encountered that prevented
advancement past a depth of 16 feet bgs. It was necessary to introduce a minimal amount of water at this
location (approximately 40 gallons) into the center of the augers, in order to keep the running sands from
clogging drilling equipment. Running sands were not encountered in any other borehole.

Split-spoon soil samples were collected at continuous two-foot intervals within each boring, in
accordance with American Society for Testing and Materials (ASTM) Standard Practice D 1586-67. The
HLA field geologist logged the soil samples during drilling, noting the stratigraphy and the depth to
groundwater at each location. Each split-speon sample was characterized using the Unified Soil
Classification System (USCS), and was screened in the field for total VOCs in soil jar headspace using a
photoionization detector (PID).
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Observations made during the drilling program include the following:

¢ At deep boring location SB99-1, obvious evidence of contamtination (e.g., odors, staining, or
elevated VOC headspace measurements) was not observed below 10 feet bgs. This boring
extended o a depth of 56 feet bgs, and bedrock was not encountered. Soil observed consists of
poorly graded medium sand with minor variations to fine and silty sand with depth.

* The 8- to 10-feet bgs soil sample collected at SB99-2 exhibited a slight sheen and a strong odor.
This depth interval also corresponded with the highest VOC headspace measurement at this
location, 396 ppm. Below 12 feet bgs, total VOCs in headspace dropped significantly.
Groundwater at this location was observed at a depth of approximately 7 feet bgs.

¢ No odors or staining were noted in samples from SB99-3, although measurements of total VOCs
in headspace were up to 295 ppm (7 to 9 feet bgs).

¢  An oil-like material accompanied by a strong fuel-like odor was observed at SB99-4, at a depth
of 10 feet bgs. This depth corresponds to the observed water table. Total VOCs in headspace of
the 8- to 10-foot sample were 412 ppm.

e At 3B99-5, a strong fuel like odor was noted in the 4- to 6-foot sample.

¢ Obvious contamination was not observed at locations SB99-6 and SB99-7.

B ,/ Figure 3-3 is a geologic cross section of the property; its orientation is shown in plan view on Figure 3-2.

- Additional soil description is provided in the Soil Boring Logs, which are provided in Appendix B.

3.4 MONITORING WELL INSTALLATION

Groundwater monitoring wells were installed in four of the seven boreholes following completion of the
soil boring. The remaining three soil borings were backfilled to the ground surface using soil cuttings.
Each monitoring well was installed such that its ten-foot screen spans across the water table, which was
encountered at depths ranging from 6 to 9 feet bgs. MW99-5 was constructed in the $B99-3 borehole, to
determine the extent of VOCs in groundwater at AOC #2. The three remaining wells, MW99-6 through
MW99-8, were installed in borings SB99-4 through SB99-6, respectively, to evaluate the extent of TPH
at AOC #1. Soil boring/monitoring well locations are shown on Figure 3-1.

34.1 Moniforing Well Construction

Well installation details were recorded on Monitoring Well Construction Diagrams (see Appendix C).
Each well is constructed of 2-inch ID, Schedule 40 PVC screen and riser. The screens are 10 feet in
length, and are factory-slotted with a slot width of 0.010 inch such that the screen retains at least
90 percent of the filter pack material. A bottom cap was instailed on each well. Each screen is attached
to 2-inch diameter, Schedule 40 PVC riser pipe. All joints were threaded, and no PVC solvent was used.
The well riser was equipped with a locking, vented cap.
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The annulus between each well screen and borehole wall was backfilled with a No. I-size, silica-based
sand, creating a filter pack around the screen. In each well, the filter pack extends 2 feet above the top of
the screen. A 3-foot thick bentonite chip seal was placed directly above the sand pack. Each well was
completed at the ground surface with a flush-mounted protective casing sealed with cement.

3.4.2 Monitoring Well Development / Redevelopment

To reduce the amount of fine-grained material in and around the filter pack, the four newly installed
monitoring wells (MW99-5 through MW99-8) and three existing monitoring wells (MW-1 through
MW-3) were developed using standard pump-and-surge techniques. Well development/redevelopment
was performed on November 16 and 17, 1999. Well water was evacuated with a dedicated submersible
pump. No water, acids, dispersing agents, or explosives were introduced into any weill during
development. At well MW99-5, a volume of water equivalent to the volume of drilling water that was
introduced into the geologic formation during well installation {40 gallons) was purged from the well
during development.

Wells were developed until pH, specific conductance, temperature, and turbidity measurements were
stable and the well water was as clear to the unaided eye as possible. The pH was considered to be stable
when there was less than a 0.2 pH unit of change between three consecutive measurements. Similarly,
temperature was considered stable when three consecutive readings were within plus or minus %2 of one
degree Celsius. For specific conductance, stabilization was considered to be less than a 10 percent
change between two consecutive readings. Turbidity was considered stable when the percent change in
value between two consecutive readings was 15 percent or less.

Because groundwater from wells MW99-5 and MW99-6 showed evidence of possible contamination, the
water purged from these wells during development was transferred to U.S. Department of Transportation
(DOT)-approved, 55-gallon drums for ultimate disposal at an off-site facility. Details of well
development were recorded on Well Development Records, which are included in Appendix D.

3.5 SAMPLING PROGRAM

To determine the extent of contamination at AOCs #1 and #2, and to determine the potential for transport
of contaminants to the Woonasquatucket River, soil and groundwater samples were collected and
analyzed for TPH, VOCs, and SVOCs, using SW-846 Methods (USEPA, 1996b). This section presents a
summary of the sampling program. Analytical results are presented in Subsections 4.3 and 4.4.

HLA subcontracted AMRO Environmental Laboratories Corporation (AMRO) of Merrimack, New
Hampshire, to provide chemical analytical services for this project. AMRO has been validated by the
USACE Missouri River Division. In addition, quality assurance (QA) replicate samples were submitted
to a laboratory contracted directly by USACE. The designated QA laboratory for this project is Severn

Trent Laboratories (STL). Note that analytical results of QA replicate sampling are not presented in this
report.

Samples collected during the SI field program were identified using a 12-digit numbering system, as
described below:
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Digits | & 2 Site Designation
RM - Riverside Mills

Digits 3 & 4 Sample Type
BS - Soil boring soil sample
BW — Soil boring grab groundwater sample
GW ~ Monitoring well groundwater sample (fow flow sample)
QT — Trip blank
QS — Rinsate blank

Digits 5, 6 Horizonta] Sample Locator — indicates the exploration location number
(e.g., 02, 03).
Digits 7, 8 Vertical Sample Locator — indicates the fop of the sample depth interval.

For example, a soil sample collected from 4 to 6 feet bgs would be given
the designation “04”, and a grab groundwater sample collected at a
depth of 12 feet bgs would be designated “12”. In the case of low flow
groundwater samples, these two characters are designated “XX” as a
place holder.

Digits 9, 10 Used as sampling event numbers when more than one round of sampling
is required. For example:

01 — indicates Round 1
02 — indicates Round 2

Digits 11, 12 Modifiers
XX —Regular field sample
XR — Replicate sample (to QA laboratory)
XS — Matrix Spike
XM — Matrix Spike Duplicate

For example, a groundwater sample collected from monitoring well MW99-5 during sampling round one
would have an identification number of:

RMGWO5sXX01XX
Subsections 3.5.1 and 3.5.2, below, summarize the soil and groundwater sampling programs.
3.5.1 Soil Sampling Program

From the seven soil borings that were installed at AOCs #1 and #2 (SB99-1 through $B99-7), a total of
eight soil samples (including two samples from SB99-1) were submitted to the conatract laboratory for
analysis of TPH (using modified USEPA Method 8015B), VOCs (using USEPA Method 8260B-high
level, with preparation method 5035), and SVOCs (using USEPA Method 3540C/8270C). The previous
analyses for TPH were conducted using USEPA Method 418.1; however, HLA used the more current
analytical method, modified USEPA Method 8015B, resulting in measurements of DRO and GRO.
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When added together, the total concentration equates to the TPH measurement for the representative soil
sample. This analytical result is not readily comparable to Method 418.1 TPH. Many non-petroleum
hydrocarbons respond on the infrared detection system used in Method 418.1. Studies have shown that it
is possible to get positive interference from natural hydrocarbons including humic acids found in soil and
sediment with high organic content and decaying plant material. The Method 418.1 TPH procedure is
generally considered to provide qualitative measurements with lower accuracy and dependability
(Schwerko, 1993). In 1996, the USEPA included petroleum hydrocarbon procedures in USEPA Method
8015B using gas chromatography with a flame ionization detector. In general, modified USEPA Method
8015B is expected to produce the more reliable data on the presence and concentrations of petroleum
hydrocarbons.

In addition to the soil sampling program described above, one soil sample was submitted to the QA
laboratory for analysis of TPH, VOCs, and SVOCs. To determine which depth intervals were to be
sampled for off-site analyses, split spoon soil samples were screened for total VOCs in soil jar headspace
using a PID. At each location, samples from the depth intervals with the highest headspace screening
result were selected for off-site chemical analysis.

Blind duplicate samples were collected at a frequency of one per every 10 field samples, and matrix
spike/matrix spike duplicate (MS/MSD) samples were collected at a frequency of one per every 20 field
samples. Each shipment of soil samples to each laboratory was accompanied by a trip blank that was
analyzed for VOCs. An equipment rinsate blank was also collected for VOCs and SVOCs analyses.

As shown in the table below, a total of 36 soil samples were shipped to the contract laboratory (AMRO)
for analysis:

Summary of Contract Laboratory Soil Samples

No. of No. of Trip TOTAL NO.
Analysis San; les | Du li.cates MS/MSD Rinsate Blanks OF
P p SAMPLES
TCL VOCs 8 1 11 1 (aqueous) I * 13
TCL SVQCs 8 I 1/1 1 (aqueous) 0 12
TPH 8 1 /1 0 0 |31
Total: 36

+  Trip blanks are pre-preserved sample vials (with methanol) that travel from the l1ab to the field and back to the lab along with volatile soil
samples. One shipment of soil samples was sent to AMRO.

QA replicate soil samples were collected at a frequency of one for every 10 field samples. A total of

four soil samples was submitted to the USACE-NAE designated QA laboratory (STL), as shown in the
table below:
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Summary of Quality Assurance Laboratory Soil Samples

Analvsis No. of . Trip Blanks TOTAL NO. OF
Y Replicates Rinsate P SAMPLES
TCL VOCs 1 0 1% 2
TCL SVOCs 1 ¢ 0 1
TPH 1 0 0 |
Total: 4

* Trip blanks are pre-preserved sample vials (with methanol) that travel from the fab to the field and back to the lab along with
volatile soil samples. One shipment of soil samples was sent to STL.

352 Groundwater Sampling Program
Two types of groundwater samples were obtained during the SI field program:

e Grab groundwater samples were collected directly from two of the soil borings {SB99-1 and
SB99-2), and

» Low flow groundwater samples were collected from each of the four new monitoring wells
{MW99-5 through MW99-8) as well as three existing monitoring wells (MW-1 through MW-3).

3.5.2.1 Water Level Measurement

Prior to collecting low flow samples, a round of groundwater level measurements was conducted to
allow for a determination of the local groundwater flow direction. Measurements were made at the four
newly installed welis (MW99-5 through MW99-8) and the three existing wells (MW-1 through MW-3),
using an electronic water level meter capable of accurate readings to the nearest 0.01 foot. Water level
data were recorded on a water level data sheet, which is included in Appendix E, and groundwater
elevations are summarized on Table 3-1. Groundwater elevations ranged from 85.18 feet at MW-1 to
87.46 feet at MW99-8. Groundwater elevations are referenced to an established local datum, and are not
corrected to the National Geodetic Vertical Datum (NGVD). The horizontal datum is referenced to the
North American Datum of 1983, and the vertical datum is referenced to the North American Vertical
Datum of 1929 (NAVD 29). The vertical adjustment to NAVD was —61.43. Note that this information
was not available at the time when the site plan was being prepared. As shown on Figure 4-5, shallow
groundwater below this portion of the site generally flows southeastward.

3.5.2.2 Groundwater Sampling Methods

Two methods were used to collect groundwater samples during the field investigation. Grab
groundwater samples were collected directly from soil borings SB99-1 and SB99-2, and low flow
groundwater samples were collected from each of the four new monitoring wells (MW99-5 through
MW99-8) and three existing wells (MW-1 through MW-3).

Grab groundwater samples were collected using a Teflon© bailer lowered within the auger flights.

Harding Lawson Associates

q\wS-gvticoe-naetbattelle\providence\SI Report\SIFinal.doc 48400/7

3-7



SECTION 3

Groundwater samples obtained from monitoring wells were collected using the USEPA Region I Low
Stress (Low Flow) Purging and Sampling Procedure for the Collection of Groundwater Samples from
Monitoring Wells (USEPA, July 30, 1996a). All wells were purged and sampled using dedicated Whale-
brand submersible pumps attached to polyethylene tubing. Depending on field observations of
groundwater quality, the water was either discharged to the ground surface or transferred to DOT-
approved, 55-gallon drums for ultimate disposal at an off-site facility.

At each well, the pump intake was set at the midpoint of the saturated screen length (at least 2 feet above
the bottom of the well). To minimize the entrainment of suspended solids into the groundwater sample,
the flow rate was restricted to between 0.2 and 0.5 liters per minute. Evacuated purge water was
periodically monitored for temperature, pH, dissolved oxygen, oxidation-reduction potential, turbidity,
and specific conductance. Purging of the standing well water was considered complete when the rate of
drawdown had stabilized, all water parameters were stable, and (ideally) the turbidity of the purgewater
was below 5 nephelometric turbidity units (NTUs). Additional procedural details are provided in the
SAP (HLA, 1999a). Groundwater sampling data were recorded on Low Flow Groundwater Sampling
Forms, which are provided in Appendix F.

3.5.2.3 Groundwater Analytical Program

A total of 9 groundwater samples (including the grab samples and the low flow samples) was submitted
to AMRO for analysis of TPH (using modified USEPA Method 8015B), VOCs (using Method 8260B,
with preparation by Method 5030B), and SVOCs (USEPA Method 3520C/8270C). In addition, one low

flow groundwater sample was submitted to STL (QA laboratory) for analysis of TPH, VOCs, and
SVOCs.

QA and Quality Control (QC) samples collected during the groundwater sampling program include
duplicate, MS/MSD, and trip blank samples. Because dedicated submersible pumps were used at each
well, no equipment rinsate blank samples were collected. Blind duplicate samples were collected at a
frequency of one per every 10 field samples, and MS/MSD samples were collected at a frequency of one
per every 20 field samples. Each shipment of groundwater samples to each laboratory was accompanied
by a trip blank that was analyzed for VOCs.

As shown in the table below, a total of 40 groundwater samples was shipped to AMRO for analysis.

Summary of Contract Laboratory Groundwater Samples

No. of No. of Trip | TOTALNO.
Analysis - Sam. les Du li-cates MS/MSD Rinsate Blanll)(s OF

P p SAMPLES
TCL VOCs 9 1 1/1 0 4* 16
TCL SVOCs 9 1 1/1 0 0 12
TPH 9 ( 1 1/1 0 0 12
Total; 40
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* Trip blanks are pre-preserved sample vials {with hydrochloric zcid, fitled with water) that travel from the lab to the field and back
to the lab along with votatile groundwater samples. Four shipments of groundwater samples were sent to AMRO.

QA replicate groundwater samples were collected at a frequency of one for every ten field samples, as
shown in the table below. A total of four groundwater samples were submitted to the USACE-NAE
designated QA laboratory (STL), as shown in the table below:

Summary of Quality Assurance Laboratory Groundwater Samples

Analysis No. of Rinsate Trip Blanks TOTAL NO. OF
Replicates SAMPLES
TCL VOCs 1 0 1* 2
TCL SVOCs [ 0 0 l
TPH i ¢ 0 1
Total: 4

* Trip blanks are pre-preserved sample vials (with hydrochioric acid, fitled with water) that travel from the fab to the field and back
to the lab along with volatite groundwater samples. One shipment of groundwater samples was sent to STL.
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SECTION 4

4.0 ANALYTICAL RESULTS

This section summarizes analytical results of soil and groundwater samples collected during the SI field
program.

4.1 INTRODUCTION

The objectives of the SI sampling and analytical program were to determine the horizontal and vertical
extent of contamination at AOCs #1 and #2, and {o determine whether site-related contaminants are
potentially affecting the Woonasquatucket River. Soil analytical results are compared to R-DEC and

I/C-DEC and RIDEM GBLC. Groundwater analytical results are compared to RIDEM GB Groundwater
Objectives. These criteria are provided in Appendix A

42 SUMMARY OF DATA VALIDATION

Analytical data obtained from the contract laboratory (AMRO) was organized into a working set and
validated by HLA’s project chemist. Data validation was completed in accordance with procedures
described in the SAP (HLA, 1999a), and validation actions were based on USEPA Region I validation
gutdelines (USEPA, 1996¢). The complete data validation report is provided in Appendix G.

During the data review, analytical data summaries provided by the laboratory were evaluated including
method blank results, laboratory control samples recovery, matrix spike/matrix spike duplicates
(MS/MSDs} recovery, surrogate recovery, and trip blanks. No field duplicates were submitted for
analysis. Evaluation of the raw data and transcription checks from raw data to reporting forms were not
included in the review. The majority of the results were determined to be usable without qualification,
and in general, data quality is interpreted to meet the data quality goals for the project. A subset of
results has been qualified during validation.

Review of the analytical data included a complete transcription check of the hardcopy results versus the

electronic deliverable results. No errors or omissions were found during the electronic deliverable
review.

43 Sow

Each soil sample was analyzed for VOCs, SVOCs, and TPH. Analytes detected in soil are summarized
in Table 4-1 and on Figures 4-1 through 4-3. Summary tables of all soil data are provided in
Appendix H, The complete laboratory reports were provided to USACE-NAE under separate cover.

AQC #1. Only one VOC was detected in one AOC #1 soil sample. Cis-DCE was detected at SB99-6
(8 to 10 feet bgs) at a concentration of 54 micrograms per kilogram (pg/kg), which is well below the
applicable R-DEC (630,000 pg/kg), I/C-DEC (10,000,000 pg/kg), and GBLC (60,000 pg/ke).

Only one AOC #1 soil sample contained SVOCs: the duplicate sample collected at SB99-4 (8 to 10 feet
bgs). At this location, low concentrations of benzo(a)anthracene (0.27 mg/kg), benzo(g,h.i)perylene

(0.28 mg/kg) and chrysene (0.39 mg/kg) were detected, concentrations which are all below R-DECs,
/C-DECs, and GBLCs.
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SB99-5 (both 8 to 10 feet bgs) at concentrations of 1,000 mg/kg and 1,700 mg/kg, respectively, exceeding
the Method 1 Residential TPH Direct Exposure Criterion of 500 mg/kg. These samples also contained
GRO at concentrations of 9.2 mg/kg (SB99-4, 8 to 10 feet bgs) and 3.5 mgkg (SB99-5, 8 to 10 feet bgs).
A soil sample collected at SB99-6 did not contain TPH.

It should be noted that the 1999 TPH analytical resuits are not directly comparable to the 1996/1997 TPH
results due to the different analytical methods used (Subsection 3.5.1) and the concentration of TPH at
AOQC #1 will have likely decreased due to natural attenuation occurring at the site.

Summary of Analytes Exceeding RIDEM Seil Criterion

November 1999
D e =™ | eomos| 3992 I v SB9S-5
Leachability @105 79 opvpsoss | &1
| sty | oogga | RMBS0208 | RMBS0307 T 0 0™ | RMBS0508
Parameter Residential Commercial p. o064 pieieie.d (Dupticate) pioe 04
Benzo(a)Anthracens 09 Lo 78 O O S Nl NE B
Beoefyrme 04 | 0z - e NE
e By = o I
Benzo(g.h,i)Perylene 0.8 10,000 - NE 16 i NE | NE
Benzo(kjFluoranthene 0.9 78 - NE L1 CONE | NE
Chrysene | o4 780 - 095 P34 i NE I NE
Diberzo(ayAnthracene. | 0.4 08 | - | N 7 esa TN ¢ NE
" Hndeno(1,2,3-c,d)Pyrene 09 7.8 - NE : 8 1 NE NE
Diesel Range Organics (DRO) 500 2500 2500 30 NE Po1000 1700

NE = indicates that the detected concentration did not exceed one or more RIDEM criterion.

AOC #2. Three VOCs were detected in AOC #2 soil samples, but all at concentrations R-DEC and I/C-
DEC and RIDEM GBLC. Cis-DCE was detected at SB99-3 (790 ug/kg, 7 to 9 feet bgs) and SB99-7
(1,300 pg/kg, 8 to 10 feet bgs). PCE was detected in only one sample, at a concentration of 91 pg/kg
(SB99-3, 7 to 9 feet bgs). TCE was detected in four samples, at concentrations ranging from 170 pg/kg

(SB99-2, 8 to 10 feet bgs) to 6,700 pug/kg (SB99-3, 7 to 9 feet bgs). No other VOCs were detected in soil
samples.

Several SVOCs (primarily PAHs) were detected in soil samples, aithough only two of the samples had
SVOC concentrations which exceed RIDEM Direct Exposure Criteria: the 8-to 10-foot sample from
SB99-2, and the 7-to 9-foot sample from SB99-3. Samples from these two locations contained the
following SVOCs at concentrations above R-DECs: benzo(a) anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(gh,ijperyiene, benzo(k)fluoranthene, chrysene, dibenz(ah)anthracene, and
indeno(1,2,3-cd)pyrene. Of the detected SVOCs, only benzo(a)pyrene was at concentrations which exceed
its I/C-DEC of 0.8 mg/kg: 1 mg/kg at SB99-2, and 2.9 mg/kg at SB99-3. No SVOCs were detected at
S$B99-1 or SB99-7. '

TPH was detected at all but one AOC #2 location: SB99-7. GRO were detected in one sample, SB99-2
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TPH was detected at all but one AOC #2 location: SB99-7. GRO were detected in one sample, SB99-2
(8to 10 feet bgs), at a concentration of 130 mg/kg. DRO were detected in four samples, at

concentrations ranging from 84 mg/kg (SB99-1, 4 to 6 feet bgs) to 730 mg/kg (SB99-2, 8 to 10 feet bgs)
exceeding the Method 1 Residential TPH Direct Exposure Criterion of 500 mg/kg.

44 GROUNDWATER

Grab groundwater samples were collected from borings SB99-1 and SB99-2, and low flow groundwater
samples were collected from existing monitoring wells MW-1 through MW-3 and new monitoring wells
MW99-5 through MW99-8. Each groundwater sample was analyzed for VOCs, SVOCs, and TPH.
Analytes detected in groundwater are summarized in Table 4-2, and VOCs detected in groundwater are
shown on Figure 4-4. Summary tables of all groundwater data are provided in Appendix H. The
complete laboratory reports were provided to USACE-NAE under separate cover.

AOC #1. TPH and SVOCs were not detected in any of the three groundwater samples collected at
AOC #1. Relatively low concentrations of VOCs (i.e., at concentrations well below applicable criteria)
were detected in each sample.

AQC #2. TPH was detected in only one groundwater sample coliected at AOC #2. The grab sample
from SB99-2 contained DRO at a concentration of 4 J mg/L. and GRO at a concentration of 0.59 mg/L.
As discussed in Subsection 3.5.1, the 1999 TPH analytical results are not directly comparable to the
1996/1997 TPH results. This is due to the different analytical methods used (USEPA Method 418.1
versus modified USEPA Method 8015B, respectively) and the natural attenuation occurring at the site
decreasing the concentration of TPH.

Similarly, only one sample contained SVOCs: the SB99-2 grab sample. Most of the detected SVOCs
were PAHSs, including benzo(a)anthracene (20 micrograms per liter [ug/L]), benzo(a)pyrene (16 pg/L),
benzo(b)fluoranthene (25 pg/L), benzo(gh,i)perylene (15 pg/L), chrysene (20 pg/L), fluoranthene

(42 pg/L), indeno(1,2,3-cd)pyrene (16 pg/L), and pyrene (42 pg/L). SVOCs were not detected in any
other groundwater sample.

Summary of Analytes Exceeding RIDEM Groundwater Criterion
November 1999

RIDEM Method RMGWOIXX01XX
Parameter LGB MW99-5 (blind duplicate of
Glgtt,lpdv?ater RMGWOSXX01IXX RMGWOSXX0IXX)
jective
. Vl,l-Dichlomcthcne 7 7.6 9.5
1,2-Dichlorgethene (cis} 2,400 13000 13000
Trichloroethene 540 10000 i 11000
i

VOCs, primarily chlorinated ethenes, were detected in every groundwater sample, although only one
sample (and its duplicate) contained VOCs at concentrations that exceed RIDEM GB groundwater
objectives: MW99-5. This low flow sample and duplicate sample contained 1,1-DCE at concentrations
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SECTION 4

of 7.6 J ng/L and 9.5 png/L, respectively, both above the Method 1 GB groundwater objective of 7 pg/L.
Cis-DCE concentrations in the MW99-5 sample and its duplicate were both 13,000 pg/L, above the GB
groundwater objective of 2,400 pg/l.. Similarly, the concentrations of TCE in this sample (10,000 pg/L)
and its duplicate (11,000 pg/L) exceeded the GB groundwater objective of 540 ng/L.

Based on water level measurements made prior to sampling, groundwater below the eastern portion of
the site flows southeastward, toward the Woonasquatucket River (see Figure 4-5). The water table is
present at a depth between 6 feet and 9 feet bgs. Given the detections of analytes in groundwater, the
shallow groundwater depth, and the proximity of the monitoring wells to the river, the potential exists for
site-related contaminants to migrate to the river.

4.5 INVESTIGATION DERIVED WASTE

As a result of the completion of SI field activities, solid and liquid investigation-derived waste (IDW)
has been generated in association with decontamination, screening sample preparation and handling,
drilling, and groundwater purging activities. Every effort was taken to minimize the amount of IDW
generated. Each material type (i.e., soil, groundwater) was drummed separately. Waste screening
procedures are detailed in the SAP (HLA, 1999a).

Where feasible, soil cuttings generated during the drilling program were returned to their original
boreholes. Any soil cuttings that could not be returned to the boreholes were transferred to DOT-
approved, 55-gallon drums for ultimate off-site disposal. Decontamination fluids were also
containerized in 55-gallon drums. At each monitoring well, samples of purge water and development
water were screened for total VOCs in soil jar headspace using a PID. Headspace measurements for all
but two of the wells (MW99-5 and MW99-6) were below the screening criterion of 10 ppm; therefore,
the water was released to the ground surface, away from the wells. Development water and purge water
from MW99-5 and MW99-6 was transferred to 55-gallon drums.

Following completion of the SI field program, there are a total of three drums of soil cuttings and two
drums of liquid temporarily staged at the site, pending characterization prior to removal.
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SECTION 5

5.0 CONCLUSIONS AND RECOMMENDATIONS

Subsection 5.1, below, presents a comparison of analytical results of the 1999 SI sampling program to
results of the 1996-1997 Remedial Evaluation. A preliminary evaluation of proposed remedial
alternatives for the site is presented in Subsection 5.2.

5.1 COMPARISON OF SI ANALYTICAL RESULTS TO 1996-1997 REMEDIAL EVALUATION
RESULTS

Soil

None of the VOCs detected in subsurface soil samples collected during either the 1996-1997 Remedial
Evaluation or the 1999 SI exceeded R-DEC and I/C-DEC or RIDEM GBLC. The highest VOC
concentrations were detected at 1997 test pits TP-19 at 9 to 10 feet bgs (benzene, toluene, ethylbenzene,
and xylenes [BTEX] = 1037 pg/kg, TCE = 55 pg/ke, and cis-DCE = 102 pg/kg) and TP-20 at 0 to 2 feet
bgs (TCE = 833 pg/kg, cis-DCE = 27 pg/kg); and 1999 soil borings SB99-3 at 7 to 9 feet bgs (TCE =
6700 pg/kg, cis-DCE = 790 pg/kg) and SB99-7 at 8 to 10 feet bgs (TCE = 5900 pg/kg, cis-DCE = 1300
ng/kg). Except for TP-20, these depths correspond to the depth of the water table and probably indicate
presence of the groundwater VOC plume at these locations.

During the Remedial Evaluation, TPH contamination was encounteted in subsurface soil at AOCs #1 and
#2. The maximum detected concentration was 14,770 mg/kg, at test pit TP-25 (10 feet bgs). While TPH
was detected in 1999 SI soil samples, the concentrations were generally lower than those detected during
the Remedial Evaluation. The maximum concentration detected in an SI soil sample was 1,700 mg/kg
(TPH-DRO), at soil boring SB99-5, 8 to 10 feet bgs. This is in part due to the use of an analytical
method that screens out interferences from naturally occurring organics and the natural attenuation of the

TPH contaminants. The soil borings drilled during the SI, therefore, further delineate the extent of TPH
contamination in soil.

Groundwater

The highest concentrations of VOCs in groundwater below the site have been detected in monitoring
wells MW99-5 (PCE = 29 pg/L, TCE = 11,000 pg/L, cis-DCE = 13,000 pg/L, trans(1,2)-dichloroethene
[trans-DCE] = 70 ug/L, 1,}-DCE = 9.5 pg/L, and VC = 36 ug/L), located along the boundary between
AOC #1 and AOC #2 approximately 50 ft north of the Woonasquatucket River, and MW-2 (TCE = 2.8]
pg/L, cis-DCE = 890 pg/L, trans-DCE = 2.51 ug/L, 1,1-DCE = 1.6} pg/L, and VC = 120J ng/L), which
was installed within AOC #2 approximately 25 feet north of the River and 25 ft south-southwest of
MW99-5. Because of the proximity of these wells to each other, and the fact that groundwater from both
wells contained chlorinated ethenes, the VOCs detected in these wells are probably derived from a
common source.

Three of the monitoring wells on site, MW-1, MW-2, and MW-3, have been sampled twice for VOCs:
once during the Remedial Evaluation, and once during this SI. At MW-1 and MW-3, results of both
rounds of sampling are comparable and concentrations are less than 10 pg/L for any constituent.
However, at MW-2, the concentrations of VOCs dropped between the first round (1997) and the second
round (1999). For example, the concentration of cis-DCE dropped from 7,700 pg/L. in the 1997 sample
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SECTION 5

to 890 mg/L in the 1999 sample. Similarly, the concentration of TCE dropped from approximately
340 pg/L (first round) to approximately 2.8 pug/L (second round).

The chlorinated ethenes present in all samples from both rounds of sampling do indicate that natural
biodegradation has been occurring as significant levels of TCE degradation products, ¢is-DCE and VC,
were detected. In the second round of samples the transformation is more complete (i.e., higher
concentration of degradation products than parent compound), and the total ethene concentrations are
lower indicating reduction of total mass of contaminant (i.e., total destruction of contaminant is
occurring naturally). The relatively large reduction in chlorinated ethene concentration observed in MW-
2 can be analyzed to calculate degradation half-lives of approximately 4.5 months for TCE and 11
months for ¢is-DCE. Although VC has increased slightly from 1997 (91 pg/L) to 1999 (120 pg/L), this
is expected in the reductive dechlorination process and due to the overall apparent mass reduction
observed, it is anticipated that the VC will also ultimately be degraded.

In the 1999 sampling episode, TPH was only detected in one groundwater sample (the grab sample from
$B99-2), and at very low concentration (DRO = 4] mg/L, GRO = 0.59 mg/L). In 1997 TPH was
detected at levels of approximately 100 mg/L in several groundwater samples.

The floating product plume identified in the 1997 Remedial Evaluation was not observed in any of the
soil borings drilled at the perimeter of AOC #1 during the 1999 SI. The absence of NAPL at these
locations could indicate that either (1) floating product apparently does not occur outside of the limits of
the AQOC, as identified in 1997, or (2) this plume has decreased in size by natural attenuation. The NAPL
plume at AQOC #1 is likely commingied with the area of VOCs in groundwater (AOC #2) and is a likely
carbon source supporting anaerobic biodegradation of VOCs.

5.2 EVALUATION OF REMEDIAL ALTERNATIVES

As part of an USEPA Brownfields Showcase Community (Woonasquaticket River Greenway), this site
will be part of an urban revitalization effort to restore greenspace and stimulate economic investment
along the Woonasquatucket River. Specifically, the Woonasquatucket River Greenway Project will
create a new 4.4-mile greenway and bike path along the Woonasquatucket River.

Remedial alternatives were developed in the RIDEM Remedial Evaluation Report for both AOC #] and
AOC #2. To develop remedial alternatives, several assumptions, as discussed in the Remedial
Evaluation Report, were made, including:

» the uppermost two feet of contaminated soils at the site shall be remediated to RIDEM’s R-DEC;

» contaminated soils below two feet at the site shall be remediated to RIDEM’s I/C-DEC and the
majority of the site will be encapsulated in some manner to prevent direct exposure to any
remaining contaminated soils;

» due to the GB groundwater classification of the site, soils above the groundwater table shall be
remediated to RIDEM’s GBLC; and

e an ELUR shall be placed on the property to ensure that this property is not subsequently
developed into residential property without addressing soil contamination issues.
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For AOC #1, RIDEM recorded the presence of an LNAPL plume measuring 8¢ feet by 200 feet. The
location of this plume, as shown on the RIDEM figure, is approximate only, as the figure is not to scale
and shows only approximate sample locations. Since the plume was not encountered during the 1999 SI,
it is believed that the plume is within the boundaries of the 1999 surveyed soil boring locations, although
its exact horizontal extent is not known. If the existence of the separate phase oil plume is confirmed by
future investigations, its removal according to the remedial alternatives suggested in the Remedial
Evaluation Report should be assessed.

Three remedial alternatives were evaluated to address AOC #1, as presented in the 1997 Remedial
Evaluation Report. These alternatives included:

e Excavation of Separate-Phase Oil and associated Contaminated Soil at Water Table
e Separate-Phase Oil Recovery (Total Fluids Pumps), and
¢ Separate-Phase Oil Recovery (Trenches using Product Only Pumps)

The remedial alternative selected by RIDEM was the excavation of contaminated soils. Although this
was more expensive than the two in-situ alternatives, this will support on expedited remediation of the
site for redevelopment as a greenway along the river.

For AOC #2, based on the groundwater data collected during the 1999 SI, only one sample (and its
duplicate) contained VOCs at concentrations exceeding RIDEM GB groundwater objectives. The
required level of cleanup will be a major factor in determining the most feasible remedial technology for
this site. The remedial alternatives discussed in the Remedial Evaluation Report are still appropriate
with regards to the groundwater data collected during the SI. Specifically, these alternatives are:

* No Action/Natural Attenuation with Risk Assessment,
¢ Dual-Phase Extraction, and
» Soil Vapor Extraction and Air Sparging.

Three additional remedial alternatives have been briefly evaluated:

* Enhanced Biodegradation,
¢ Passive/Reactive Treatment Wall, and
» Excavation of Contaminated Soil at Water Table (extension of AOC #1).

As discussed in Section 5.1, Natural Attenuation is already occurring at AOC #2. Degradation products
of TCE (cis-DCE, and VC) were found in every groundwater sample at levels that are greater than TCE,
the parent compound. Furthermore, the concentrations of total ethenes (in terms of equivalent TCE)
have decreased substantially from 1997 to 1999. The concentrations of chlorinated ethenes exceeded
RIDEM GB groundwater objectives in 1997, but were beiow these standards at the end of 1999. If the
rate of natural attenuation observed over the past two and a half years at MW-2 is applied to the
concentrations observed in 1999 at MW99-5, it could be expected that these concentrations would
degrade to less than the objective within approximately two years.

Technically, dual-phase extraction is a very viable remedial alternative for AOC #2, however, with the
reduction in VOC concentrations already occurring at the site, the capital cost of the remedial system and
volume of contaminants recovered by the system would not {ikely be of significant benefit. The lower
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GLOSSARY OF ABBREVIATIONS AND ACRONYMS

GLOSSARY OF ABBREVIATIONS AND ACRONYMS

AMRO AMRO Environmental Laboratories Corporation
AQC Area of Environmental Concern

ASTM American Society for Testing and Materials
bgs below ground surface

BTEX benzene, toluene, ethylbenzene, and xylenes
cis-DCE cis (1,2)-dichloroethene

trans-DCE trans (1,2)-dichloroethene

1,1-DCE 1,1-dichloroethene

DOT U.S. Department of Transportation

DRO diesel range organics

ELUR Environmental Land Use Restriction

GBLC RIDEM GB Leachability Criteria

GRO gasoline range organics

HLA Harding Lawson Associates

HSA hollow-stem auger

I/C-DEC RIDEM Industrial/Commercial Direct Exposure Criterion
ID inside diameter

IDW investigation-derived waste

LNAPL lighter-than-water, non-aqueous phase liquid
MS/MSD matrix spike/matrix spike duplicate

pg/kg micrograms per kilogram

mg/kg milligrams per kilogram

ug/L micrograms per liter

mg/L milligrams per liter

NAVD North American Vertical Datum

NGVD . National Geodetic Vertical Datum

NTU nephelometric turbidity unit

PAH polynuclear aromatic hydrocarbon

PCE tetrachloroethene

PID photoionization detector

ppm parts per million

QA quality assurance

QC quality controf
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GLOSSARY OF ABBREVIATIONS AND ACRONYMS

R-DEC
RIDEM

SAP
SI
SSHP
STL
SVOC

TCE
TPH

USACE-NAE
USCS
USEPA

UST

VC
vOocC

RIDEM Residential Direct Exposure Criterion

Rhode Island Department of Environmental Management

Sampling and Analysis Plan
Site Investigation

Site Safety and Health Plan
Severn Trent Laboratories
semivolatile organic compound

trichloroethylene
total petroleum hydrocarbons

U.S. Army Corps of Engincers, New England District
Unified Soil Classification System

U.S. Environmental Protection Agency

underground storage tank

vinyl chloride
volatile organic compound
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Table 3-1

Summary of Water Table Elevations,

November 18, 1999

Former Riverside Mills Brownfields Site

Providence, RI

Monitoring Well Approximate Casing Approximate Elevation of Top Depth to Water Approximate Water Table
Eilevation {feet) of PVC {feetf) (feet below PVC) Elevation (feet)
MW-1 94.20 94.04 8.86 85.18
MwW-2 92.50 92.31 6.11 86.20
MW-3 93.30 93.02 6.66 86.36
MW99-5 93.57 93.11 6.71 86.40
MW95-6 96.00 95.52 9.12 86.40
MwWag-7 96.26 9592 8.46 87.46
MWOS-8 94.75 94.44 7.42 87.02

Notes: 1. Water level measurements made on November 18, 1989.

2. All elevations shown in this report are based on a local datum and not comected to (NGVD) of 1929,

q-\wi-gvi\._\providence\data\waterelev.xls
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Table 4-1
Summary of Analytes Detected in Soil, November 1999
Former Riverside Mills Brownfields Site
Providence, RI

RIDEM Direct Exposure Criteria | RIDEM GB S$B99-1 5B99-1 $B99-2 SBg9-3 SB99-4
Industrial/ Leachability {4-6% (6-8 (8-10% (7-9% (8-109
Parameter Residential Commercial Criteria RMBS0104XXXX 1 RMBS0106XXXXX | RMBS0208XXXX | RMBS0307XXXX { RMBS0408XXXX
Volafife Organics (j1g/Kg)
1,2-Dichloroethene (cis) 630,000 10,000,000 60,000 33UV 28V 23U 790 31y
Tetrachloroethene 12,000 110,000 4,200 33UV 280 23U 91 My
Trichloroethene 13,000 520,000 20,000 270 28U 170 6700 MUy
Semivolatile Organics (mg/Kg)
2-Methyinaphthalene 123 10,000 - 03U i 0.28 U 028U 0.37 0.27 U
Acenaphthene 43 10,000 - 03U 0280 0.28UV 0.69 027 U
Acenaphthylens 23 10,000 - 0.3y 028U 0.3 026U 0.270
Anthracene 35 10,000 - 030 028U 0.32 1.5 0.27U
Benzo(a)Anthracene 0.9 78 - 03U 0.28U 0.27 U
Benzo(a)Pyrene 04 08 -- o3Uu 0.28U 027U
Benzo(b)Fluoranthene 0.9 7.8 - 03Uy 0.28U 027U
Benzo(g,h,i)Perylene 0.8 10,000 - 03u 028V 0.64 027U
Benzo(k)Fluoranthene 0.9 78 - 03u 0.28U 0.41 0.27U
Carbazole - - - 03UV 028U 0.28 U 0.66 027U
Chrysene 0.4 780 - 03U g2 U : 0.27U
Dibenzo(a,h)Anthracene 0.4 0.8 - 03U 028U 0280 : 0.27 U
' |Diethyiphthafate : 1,900 10,000 - 0.3y 0.28U 0.28U 0.59 0270
|Fluorantnene 20 10,000 - 03U 0.28 U 21 75 0.27U
Fluorene 28 10,000 - 03U © 028U 023U 0.72 0.27 U
Indeno(1,2,3-¢,d)Pyrene 0.9 7.8 - 03U 0.28U 072 027U
Naphthalene 54 10,000 - 03v 028U 028U
Phenanthrene 40 10,000 - 03U 028U 11U 7.7 027U
|Pyrene 13 10,000 - 03U 028U 2 7.5 0.27 U
Total Petroleum Hydrocarbons (mgfKg) i
|Diesel Range Qrganics (DRO)* 500 2500 2500 84 85 220 460
Gasoline Range Organics (GRO)* 500 2500 2500 33U 28U | 130 { 24U 9.2
Notes:
Shaded boxes Indicate the detected concentration exceeds one or more RIDEM criterion.
-- = no applicable standard U = analyte was not detected above the reporting limit shown
NA = not analyzed J = estimated concentration

* DRO/GRO added together equates to RIDEM's TPH DEC/GBLC value
in Remediation Regulations Section 8.02A

qiwd-gvticos-naefaltellelprovidence/dataXtabData xls, SoiHits Page 10f2 417100



Table 4.1

Summary of Analytes Detected in Soil, November 1999
Former Riverside Mills Brownfields Site
Providence, RI

RIDEM Direct Exposure Criteria | RIDEM GB | RMBS0909XXXX $B99-5 SB89-6 SB9g-7 Trip Blank
Industrialf Leachability § (blind duplicate of (8-107 (8-10") (8-10
jParameter Residential Commercial Criteria RMBS0408XXXX) | RMBS0508XCXXX | RMBS0608X00(X | RMBS0708X XXX | RMQTXXXX01XX
Volatile Organics {(ug/Kg)
1,2-Dichloroethene (cis) 630,000 10,000,000 60,000 33U 27U 54 1300 25U
Tetrachloroethene 12,000 110,000 4,200 33U 271 34U 34U 251
Trichloroethene 13,000 520,000 20,000 3 274 34U 5900 250
Semivolatile Organics (mg/Kg) '
2-Methylnaphthalene 123 10,000 - 027U 027U 031U o3u NA
Acenaphthene 43 10,000 - 0270 027U 031U o03u NA
Acenaphthylene 23 10,000 - 027V 0.27U 031U 03U NA
Anthracene 35 10,000 - 0.27 U 027U 0.32U 03U NA
{Benzo{a)Anthracene 0.9 7.8 - 0.27 027U 0.32U 03U NA
|Benzo(a)Pyrene 0.4 0.8 - 027U 0.27 U 0.32U 03y NA
{Benzo(b)Fluoranthene 0.9 7.8 - 027U 0.27 U 032U 03U NA
Benzo(g,h,i)Perylene 0.8 10,000 - 0.28 027U 0.32U 03U NA
Benzo{k)Fluoranthene 0.9 78 - 027 U 027U 0.32U 03U NA
Carbazole N - - - 027U 027U 0.32U 0.3U NA
Chrysene 0.4 780 - 0.39 0.27 v 0.32U 03U NA
|Dibenzo(a,h)Anthracene 0.4 0.8 - 027U 027U 032U 03U NA
IDiethyiphthatate 1,800 10,000 - 027y Q27U 031U 03y NA
Fluoranthene 20 10,000 - 0350 024U 032U 03U NA
|Fluorene 28 10,000 - 027U 027U 031U 0.3U NA
Indeno(1,2,3-c,d)Pyrene 0.9 7.8 - 027U 027 0320 0.3V NA
fnaphthalene 54 10,000 - 0.27 U 027 U 031UV 03y NA
Phenanthrene 40 10,000 - 0.27 U 031U 032U 03U NA
Pyrene 13 10,000 - 037U 033V 032U 0.3V NA
Total Petroleum Hydrocarbons (mg/Kg) )
Diesel Range Organics (DRO)* 500 2500 2500 62 WJ 60U NA
Gasoline Range Organics (GRO)* 500 2500 2500 34U 34U NA

Notes:

Shaded boxes indicate the detected concentration exceeds ane or more RIDEM criterion.

-- = no applicable standard
NA = not analyzed

* DRO/GRO added together equates to RIDEM's TPH PEC/GBLC value
in Reme( 1 Regulations Section 8.02A

q:w9-gvticos-naefpattelielprovidence/data/XtabData xls, SoilHits

U = analyte was not detected above the reporting limit shown
J = estimated concentration
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Table 4-2

Former Riverside Mills Brownfields Site
Providence, Rl

Summary of Analytes Detected in Groundwater, November 1999

RIDEM Method 1 RMGWO09XX01XX
GB Groundwater 15B98-1 SB99-2 MW-1 MW-2 MW-3 MWo9-5 (blind duplicate of MwWo9-6
Parameter Objective RMBWO1XX01XX | RMBWO2XXX01XX | RMGWOIXX01XX | RMGWO2XX01XX | RMGWO3XX01XX | RMGWOSXX01XX | RMGWOSXX01XX) | RMGWOSXX01XX
Volatlle Organics (pafl)
1,1-Dichlcroethane - 2y 2U 2u 2y 24 W 2V i 2u
1,1-Dichlproethena 7 1U 14 1U 1.8) 14 ya 1Y
1,2-Dichloroethene {cis) 2,400 29 15 7.4 890 4.5 13001 ]
1.2-Dichloroethene (trans) 2,800 2U 2U 22U 25J 22U 81J 70
Acetone - ovu 21 10U 10U wou 100 10U ou
Tetrachloroethene 150 2y 22U 2u 2U 2U 26 29 2U
Trichloroethene 540 20 10 37 28J 5.2
Vinyl Chloride - 18 19 34 120J 2U
Semivolatile Organics {ug/L)
Benzo(a)Anthracene - 10U 20 10U wou oU 11y 1y W0u
Benzo(a)Pyrene - 10U 16 QU 10U 10U 11U i1y 10U
Benzo{b)Fiuoranthene ) - U 25 10U 10U 10U 11U 11U 10U
Benzo(g.h,i)Perylene - 10U 15 10U 10U iou MU 11U 10U
Bis(2-Ethylhexyl)Phthalate - 10U 20 oy 10U i0U 11U 11U 0u
Chrysene - 10U 20- 0wy 10U 10U Mu MU 10U
Fluoranthene - 10U 42 10U 10U 10U 11U ERRY 10U
[indeno(1.2,3-¢.d)Pyrene - U 16 10U 10U 10U MU 11U 10U
Pyrene - io0U 42 oY i0uU 10U MU "My U
Total Petroleum Hydrocarbons (mgiL)
Diese! Range Organics (DRO) - 1U 44 1U 1U 1U 1U iU ; 1U
lGasoﬁne Range Organics (GRO} - oty 0.59 o1y IR RY) a1y a1y a1l i gty
Notes: .
Shaded boxes indicate the detected concentration
exceads the applicable GB Groundwater Objective. L
-- = no applicabfe standard
NA = not analyzed
L = analyte was not detected above the
reporting limit shown
J = estimated concentration
mg/L = milligrams per liter
pg/l = micrograms per liter
q:/wS-gvtfcoe-nae/battelle/providence/datastabData,xis, AqueousHits Page 1 of 2
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Table 4-2
Summary of Analytes Detected in Groundwater, November 1939
Former Riverside Mills Brownfields Site
Providence, RI

RIDEM Method 1

GB Groundwater MW99-7 MVW99-8 Rinsate Blank Trip Blank Trip Blank Trip Blank Trip Blank

Parameter Objective RMGWO7XX01XX | RMGWOSXX01XX | RMQSO1COOXX | RMATXAXX02XX | RMQTXXXX03XX | RMQTXOMXX04XX | RMQTXXXX06XX
Volatile Organics (pa/l)

1,1-Dichforoethane - 2U 74 20 2U 2U 2U 2U
1,1-Dichloroethene 7 1U 1U 1uU 1U 1U 1U 1U
1,2-Dichloroethene {cis) 2,400 17 170 2y 2U 2U 2U 2U
1,2-Dichloroethene (trans) 2,800 2U 24 2y 2U 2V 2U 2y
Acetone — fou 10U 0u 120 i0U 10U 10U
Tetrachioroethene 150 2y 37 2 2U 2U 2U 2U
Trichloroethene 540 17 64J 2V 2U 20 2U 2u
Vingl Chloside - 54 a4 2y 2u 2u 20 2u
|Semivolatile Organics (ugiL}
[Benzo(aanttvacene - 10U 10U 10U NA NA NA NA
IBenzo(a)Pyrene - fou FLAY) 10U NA NA NA NA
Eenzo(b)Fluoranthene - ou 100 10U NA NA NA NA
Benzo{g,h,iPerylens - 0ou 10U ou NA NA NA NA
Bis(2-Ethylhexyl)Phthalate - 10U 10U 10U NA NA NA NA
Chrysene - wuU 10U 10U NA NA NA NA
Flucranthene -- 10U 10U 10U NA NA NA, NA
Indeno(1,2,3-c,d)Pyrene - 10U U 0ou NA NA NA NA
Pyrene - 10U 10U 10U NA NA NA NA
Total Petroleum Hydrocarbons {mg/L)

Diesel Range Organics {DRO) - 1U 11y NA NA NA NA NA
Gasoline Range Organics {(GRO) - 01U 01U NA NA NA NA NA
Notes: .

Shaded hoxes indicate the detected conceatration

exceeds the applicable GB Groundwater Objective. r,

— = no applicable standard
NA = not analyzed

U = analyte was not detected above the

reporting Emit shown
J = estimated concentration
mg/L = miligrams per liter
pg/L = micrograms per liter

q:!wg-gvb'( Jbattelle/providence/data/XtabData.xls, AquecusHits
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APPENDIX A

RIDEM DIRECT EXPOSURE CRITERIA
AND LEACHABILITY CRITERIA

Reprinted from “Rules and Regulations for the Investigation and Remediation of
Hazardous Material Releases”, Rhode Island Department of Environmental Management,
Division of Site Remediation, Regulation DEM-DSR-01-93, issued March 31, 1993,
and amended August 1996.
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TABLE 1

] DIRECT EXPOSURE CRITERIA

Volatile Oxganics
Acetone | 7,800 10,000
Benzene | 2.5 200
Bromodichloromethane 10 92
Bromoform 81 720
Bromomethane | 0.8 2900
Carbon tetrachloride 1.5 44
Chlorobenzene 210 -10,000
Chloroform 1.2 940
Dibromochloromethane 7.6 68
Dibromochloropropane (DBCP) 0.5 4.1
Dichloroethane (1,1-) 920 10,000
Dichloroethane (1,2-) 0.9 63
Dichloroethene (1,1-) 02 9.5
Dichloroethene (cis-1,2-) 630 10,000
Dichloroethene {trans-1,2-) 1,100 10,060
Dichloropropane (1,2) 1.9 84
Ethyl benzene 71 10,000
Ethylene dibromode (EDB) 0.01 0.07
Isopropyl benzene 27 10,000
Methyl ethyl ketone 10,000 10,000
Methyl isobutyl ketone 1200 10,000
Methyl-tert-butyl-ether (MTBE) 390 10,000
Methylene chloride 45 760
Styrene 13 190
Tetrachlorgethane,1,1,1,2 2.2 220
35




TABLE 1

‘ DIRECT EXPOSURE CRITERIA I

Teirachloroethane,1,1,2,2 1.3 29
Tetrachloroethylene , 12 110,
Toluene 190 10,050
Trichloroethane, 1,1,1- 540 10,000
Trichloroethane, 1,1,2- 3.6 100
Trichloroethylene 13 520
Vinyl chloride 0.02 3.0
Xylenes (Total) L 110 L ] 10,000 A
Semivolatiles

Acenaphthene 43 10,000
Acenaphthylene 23 10,000
Anthracene 35 10,000
Benzo(a)anthracene 0.9 7.8
Benzo(a)pyrene® 0.4 0.8
Benzo(b)fluoranthene 0.9 7.8
Benzo({g h,i}perylene 0.8 10,000
Benzo(k)fluoranthene ‘ 0.9 78
Biphenyl, 1,1~ 0.8 10,000
Bis(2-ethylhexyl)phthalate 46 410
Bis(2-cm9roethy1)ether 0.6 5.2
Bis(2-chloroisipropyl)ether 9.1 82
Chloroaniline, 4- (p-) 310 8200
Chloropheno], 2- 50 10,000
Chrysene 0.4 780
Dibenzo(a,h)anthracene® 0.4 0.8
Dichlorobenzene, 1,2- (0-DCB) 510 10,000
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TABLE 1

DIRECT EXPOSURE CRITERIA

Dichlorobenzene, 1,3- (m-DCB) 430 10,000
Dichlorobenzene, 1,4- (p-DCB) 27 240.
Dichlorobenzidine, 3,3- 1.4 13-»
Dichlorophenol, 2,4- 30 6,100
Diethyl phthalate 340 10,000
Dimethyl phenol, 2,4- 1,400 10,000
Dimethy] phthalate 1900 _10,000
Dinitrophenol, 2,4- 160 4,100
Dinitrotoiuene, 2,4- 0.9 8.4
Fluoranthene 20 10,000
Fluorene 28 10,000
Hexachlorobenzene 0.4 3.6
Hexachlorobutadiene 3.2 73
Hexachloroethane 46 410
Indeno(],2,3-cd)pyrene 0.9 7.8
Methyl naphthalene, 2- 123 10,000
Naphthalene 54 10,000
Pentachlorophenol 5.3 48
Phenanthrene 40 10,000
Pheno) 6,000 10,000
Pyrene 13 10,000
Trichlorobenzene, 1,2,4- 96 10,000
Trichlorophenol, 2,4,5- 330 10,000
Trichlorophenol, 2,4,6- 58 520

N ”
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TABLE 1
DIRECT EXPOSURE CRITERIA

Pesticides/PCBs S
Chlordane 0.5 4.4 .
Dieldrin 0.04 0.4 "
Polychlorinated biphenyls (PCBs)" 10 10
Antimony 10 820
Arsenic® 1.7 . 38
Barium 5,500 10,000
Beryllium’ 04 1.3
Cadmium 39 1,000
Chromium I (Trivalent) 1,400 10,000
Chromium VI (Hexavalent) 390 10,000
Copper 3,100 : 10,000 \'“'ff
Cyanide 200 10,000
Lead? 150 500
Manganese 390 10,000
Mercury ' 23 610
Nicke] 1,000 10,000
Selenium 390 10,000
Silver 200 10,000
Thallium 5.5 140
Vanadium 550 10,060
Zinc 6,000 10,000
: Bstimated quantitation limits
C Dutr ottt i bt et xR o i .0 oo RIOEM
! gi:—:z—m({;l;r;;;i'[:-l'g:;;t‘)Zi.::i:g::islcm with the Rhode Tstand Department of Healtls Rules and Resulations for Lead Poisoning
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TABLE 2

LEACHABILITY CRITERIA

Volatile Organics -‘ .
Benzene 0.2 4.3
Carbon tetrachloride 0.4 5.0
Chlorobenzene 3.2 100
Dichloroethane (1,2-) 0.1 2.3
Dichloroethylene (1,1-) 0.7 0.7
Dichloroethylene (cis-1,2-) 1.7 60
Dichloroethylepe (trans-1,2-) 33 92
Dichloropropane (1,2) 0.1 70
Ethylbenzene 27 62
Ethylene dibromide (EDB) SE-04 -
Methyl-tert-butyl-ether (MTBE) 0.9 100
Styrene 2.9 64
Tetrachloroethylene 0.1 4.2
Toluene 32 54
Trichloroethane (1,1,1-) 11 160
Trichloroethane (1,1,2-) 0.1 -
Trichloroethylene 0.2 20
Vinyl chloride 0.3 -
Xylenes 540 - _L
Semivolatiles

Benzo(a)pyrene 240 -
Dichlorobenzene (all 1somers) 41 -
Diethylhexy] phthalate 120 -
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TABLE 2

Naphthalene

LEACHABILITY CRITERIA -

Pentachlorophenol

Trichlorobenzene (1,2.4-)

Pesticides/PCBs
Chlordane 1.4 -
Polychlorinated biphenyls (PCBs)* 10.0 - 10.0

Antimony (TCLP/SPLP) 0.05 -
Barium (TCLP/SPLP) 23 -
Beryllium (TCLP/SPLP) 0.03 -
Cadmium (TCLP/SPLP) 0.03 -
Chromium (TCLP/SPLP) 1.1 -
Cyanide (TCLP/SPLP) 2.4 -
Lead (TCLP/SPLP) 0.04 -
Mercury (TCLP/SPLP) 0.02 -
Nickel (TCLP/SPLP) 1 -
Selenium: .(TCLP/SPLP) 0.6 -
Thallium (TCLP/SPLP) 0.005 -

No Method 1 GB Leachability Criteria promulgated

Leachability criteria for PCBs consistent with the Toxic Substance Control Act (TSCA)
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Benzene 0.14

_Carbon Tetrachloride 0.07
Chlorobenzene 3.2
Dibromochloropropane {(DBCP}) 0.002
Dichloroethane (1,2-) 0.11
Dichloroethylene (1,1-) ) 0.007
Dichloroethylene (cis-1,2-) 2.4
Dichloroethylene (trans-1,2-) 2.8
Dichloropropane (1,2-) 3.0
Ethylbenzene 1.6
Styrene 2.2
Methyl Tertiary Butyl Ether (MTBE) 5.0
Tetrachloroethylene 0.13
Toluene 1.7
Trichloroethane (1,1,1-) 3.1
Trichloroethylene ' 0.54

C. Method 2 GB Groupdwater Objectives:

Method 2 allows for the consideration of limited site-specific information to modify
Method 1 GB Groundwater Objectives or to calculate GB Groundwater Objectives
for hazardous substances in groundwater not listed in Table 4, but which have the
potential to volatilize. For the purposes of these regulations, a Method 2 GB
Groundwater Objective shall refer to any groundwater objective which has addressed
site-specific conditions pursuant to this Rule and in accordance with the appropriate
information presented in Appendix F.
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TABLE 5

| UPPER CONCENTRATION LIMITS FOR GB GROUNDWATER

Benzene i8
Chlorobenzene 56
Dichloroethane (1,2-) 670
Dichloroethene (1,1-) 23
Dichloroethene (cis-1,2-) 69
Dichloroethene (trans-1,2-) 79
Dichloropropane (1,2-) 140
Ethyl Benzene 16
Styrene 50
Toluene 21
Trichlorcethane (1,1,1-) 68
Trichloroethylene 87
8.08 Points of Compliance:
A, ints iance ils:
1 The points of. compliance for soils are points where the soil objectives

established under Rule 8.02 (Soil Objectives) or Rule 8.04 (Method 3
Remedial Objectives) shall be attained. For soil objectives based on direct
exposure to humans engaged in residential or industrial/commercial activities,
the point of compliance shall be established in the soils throughout the
contaminated-site, except as otherwise specified in Rule 8.02.A.i (General
Requirements for Direct Exposure Criteria). For soil objectives based on
protection of GA/GAA or GB areas, the points of compliance shall be
established throughout the contaminated-site in a manner consistent with Rule
8.02.A.ii (General Requirements for Leachability Criteria).
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% Boring Location: SB99-1
E=iLEF.W
-—|||-m-m"“'”'""""= Project Name: _ Riverside Mills HLA Geologist: M. Phaneuf
1
Date Started: 11/11/99 Dritling Company: GeolLogic
Seil Boring Log Date Completed: 11/11/99 Drilling Method: Drive & Wash
Harding Lawson Associates
107 Audubon Road Total Depth: 56 ft. Depth to Water: ~ 5 ft.
Wakefield, MA
Comments: -~
Depth Stratigraphy Description uscs Penetration/ | Headspace * Blows/ Sample IDs
(feet) Class. Recovery (feet) (ppm}) 6 inches
0.5-2.0 |Top 6" Drilled through asphalt. Then; SwW 1.5/1.0 0 95-40-13 S8-1
sand, medium to well graded, 5% gravel fo
0.5" maximum, wet, medium grained,
brown, containes red brick, fifi
2-4 |Sand, pootly graded, 5% gravel to 0.5" SP 2.0/1.0 0 11-9-6-5 s-2
maximum, wet, tan, medium grained, '
contains red brick, burned and unburned
wood fragments, glass, and clinker-like
material, fill
46 [Sand, poorly graded, saturated at 5 it., tan, Sp 2.0/1.3 45.1 4-6-17-13 8-3
medium dense, medium grained, slight odor
6-8 ISand, same as in S-3 8P 2.0/1.1 43.9 15-12-11-11 5-4
8-10 Overdrilled; pulled casing to repair. See log book.
10-12_|Sand, same as in S-4, but grey Sind 2.0/1.8 6.3 4-5-8-11 S-6
12-14 |Sand, same as in 8-6 sp 2.01.9 4 7-8-10-8 S-7
14-16 |Sand, same as in 8-7 SpP 2.0/2.0 4.9 5-5-7-8 S-8
16-18 |Silty sand, poorly graded, >12% fines, fine SM 2.0/1.8 0 10-7-8-9 S-9
sand, saturated, grey .
18-20 |Same asin S-9 SM 2.0M1.7 0 4-4-5-7 S-10
20-22 {Same as in 5-10 SM 2.0/2.0 0 6-5-7-8 8-11
22-24 |Bame as in 5-11 SM 2.0/1.8 0 4-6-7-7 8-12
24-26 |Same as in §-12 SM 2.0/2.0 0 5-9-10-14 S-13
26-28 |Same as in S-13 SM 2.0/2.0 0 10-8-9-12 S-14
28-30 [Same as in 8-14, No changes since14-16' SM 2.0/2.0 0 5-5-7-7 S-15
30-32 [Same as in S-15 SM 2.0/1.6 0 8-9-9-6 S-16
32-34 |Same as in §8-16 SM 2.0/1.8 0 8-10-10-11 8-17
34-36 |Same as in $-17 SM 2.0/1.7 0 8-8-6-10 S-18
36-38 |Sand, poorly graded, <5% fines, fine SP 2.0/2.0 0 11-13-15-19 $-19
grained, saturated, medium dense, grey
38-40 [Sand, same as in S-19 SP 2.0/1.G 0 4-4-6-8 S-20
40-42 {Sand, same as in S-20 8P 2.0/1.9 0 4-5-6-8 S-21
42-44 |Sand, same as in 5-21 SP 2.0/2.0 0 5-5-11-14 8-22
44-46 [Sand, same as in §-22 SP 2.0/1.8 0 5-7-11-7 5-23
46-48 {Sand, same as in S-23 SP 2.0/2.0 g 7-8-10-15 S-24
48-50 [Sand, same as in S-24 SP 2.011.7 4] 10-10-5-12 5-25
50-52 |Sand, same as in 3-25 SP 2.0/1.8 0 8-8-10-8 5-26
52-54 |Sand, same as in 5-26 8P 2.0/2.0 0 7-9-11-9 5-27
54-56 Sand, same as in $-27 SP 2.0/2.0 4 12-10-8-8 5-28




Boring Location: -

SB99-2

w‘ Project Name: _ Riverside Mills HLA Geologist: M. Phane! tw’
Date Started: 11/10/89 Drifling Company:; Geatogic
Soil Boring Log
Date Completed: 11/10/99 Drilling Method: 4.25-in. HSAs
Harding Lawson Associates
107 Audubon Road Total Depth: 20 ft. Depth to Water: ~T7f.
Wakefield, MA :
Comments: -
Depth Stratigraphy Description uscs Penetration/  § Headspace " Blows! Sample IDs
(feet) Class. Recovery (feet) (ppin) 6inches
0-2 |Dry cement, white, crushed powder, N/A 11710 NA 60-120/5"- S-1
12/1"-120/2"
2-4  |Silty sand, moderately graded, 5% gravel SM 20711 6.6 4-2-6-9 52
to 0.2" max. (subrounded), >12% fines,
joose, wet, dark brown, fine laminations
of white ash. ‘
4-6 |Sand, poorly graded, <5% fines, fine sSP 20/18 7.2 10-17-29-33 8-3
sand, wet, tan, some subrounded gravel
at 5.8', to 1" max.
6-8 |Gravelly sand, well graded, 15% gravel to sw 20/15 56.1 31-27-30-37 8-4
0.58" max., medium sand, <6% fines,
saturated at ~ 7', yellowish tan.
8-10 |Gravelly sand, similar to S-4, but with sSw 2.0/1.3 396 31-33-44-29 s8-5
sheen and strong odor, N ,
10-12 {Sitty sand, poorly graded, >12% fines, SM 20/15 106 5-3-6-7 56 e
loose, saturated, gray. 1
12-14 |Siity sand, similar to S-6. SM 20718 13.9 566-8 8-7
14-16 [Silty sand, simitar to S-6. SM 20/186 3.3 2-3-6-6 S-8
18-18 |[Silty sand, similar to S-6. SM 20720 1.8 5-6-5-8 8-9
18-20 |Siity sand, similar to S-6. SM Not recorded 17 5-34-5 S-10




Boring Location:. SB99-3
Project Name: Riverside Mills HLA Geologist: M. Phaneuf
Date Started: 11/9/99 Drilling Company: Geologic
Soil Boring Log ) _
Date Completed: 11/9/99 Drilling Method: 4.25-in. HSAs
Harding Lawson Associates
107 Audubon Road Total Depth: 16 ft., Depth to Water: ~ 8.8 ft.
Wakefield, MA
Comments: Encountered running sands at 16 feet. N
Depth Stratigraphy Description uscs Penetration/ | Headspace Blows/ Sample IDs
{feet) Class. | Recovery {feef) (ppm) & inches

0-2 |{Crushed red brick with angutar rock Fill 2.0/0.5 0 3-2-3-6 S-1
: fragments and subrounded pebbles, fill
material, fine sand, dark brown, focse, dry

2-4 |Gravelly sand, well graded, 10-15% gravel Filt 2.0M1.0 16.6 8-7-4-8 8-2
to 0.2" maxirmum, medium sand, <5% fines,
damp, medium dense

----- Augered to 5 feet—--

5-7 |Gravelly sand, well graded, 15% gravel to SwW 2.0/1.0 2 11-18-26-31 5-3
0.4" maximum, medium sand, <5% fines,
dense, damp, yeliowish tan with trace iron
staining (native soil}

7-9 |Graveliy sand, similar to $-3 swW 2.011.0 295 12-20-22-33 sS4
----- Augered to 10 feet----
—40-12 [Siity sand, poorly graded, >12% fines, SM 2.0/2.0 92.1 7-8-8-7 S8-5
- saturated, medium dense, grey, fine
St laminations {biotite?)

12-14 {Same as in S-5; saturated SM 2.0/2.0 32.3 28-23-17-24 5-6

14-16 |Top 6" biow in from running sands, then SM 2.02.0 3.8 5-4-4-12 8.7

same as in S-5
16-18 |Hole is filled in to 9 ft. with running sands NIA 0.0/0.0 NA NA NIA




sty - :
] Boring Location: SB99-4
", _ A
T Project Name: Riverside Mills HLA Geolagist: M. Phaneuf =
Date Started: 11/12/89 Drilling Company: Geologic
Soil Boring Log
Date Completed: 11/12/99 Drilling Method: 4.25-in. HSAs
Harding Lawson Associates
107 Audubon Road Total Depth: 20 ft. Depth to Water: ~10 #,
Wakefield, MA , _
Comments: >
Depth Stratigraphy Description USCSs Penetration/ | Headspace Blows/ Sample IDs
(feat) Class. Recovery (feet) {ppm) 6 inches
0-2 [Crushed red brick fragments, rock, small N/A 2.0/1.1 0 5-9-14-40 S-1
‘ gravel and medium sand, dry, dark brown,
building debris.
2-4 |Btack, very fissile shale, highly weathered. NIA 2.0/0.8 31.7 28-19-16-49 sS-2
Minor amounts of brick and fiil, some
medium sands. Dry.
4-4 {Spoon refusal. Augerto 5 ft. bgs NTA 0/0 N/A 120/0" s-3
5-5.6 [Shale material, similar to S-2. N/A 0.6/0.1 N/A 33-100/1" 5-4
------ Augered through rock from 5.6-8 feet----
8-10 |Gravelly sand, well graded, 15% gravel to SW 2.0/0.9 412 29-25-27-33 s8-5
0.3" maximum, medium sand, <56% fines,
saturated, grey, strong odor and oil-like
material at tip
10-12 |Sand, poorly graded, fine grained, medium sP 2.0M1.0 111 19-84-9 5-6
dense, saturated, greyish green
12-14 |Sand, same as in $-6, with biotite SP 2.0M1.7 6 6-6-8-6 S-7
14-16 |Sand, same as in $-7, with thin bands of SP 2.01.5 1.7 7-9-12-16 S-8
iron staining at 15.5 ft. bgs.
16-18 (Sand, same as in $-8, with iron banding sP 2.0M1.8 1.9 8-10-11-9 S-9
throughout interval
18-20 |Sand, same as in S-9 sP 2.0M1.9 0 6-8-12-12 5-10




Boring Location:

SB99-5

Project Name: _ Riverside Mills HLA Geologist: M. Phaneuf
|Date Started: 11/12/89 Drilling Company: Geol.ogic
Soil Boring Log .
Date Completed: 11/12/99 Drilling Method: 4.25-in. HSAs
Harding Lawson Associates
107 Audubon Road Total Depth: 20 tt. Depth to Water: ~ 10 ft.
Wakefield, MA
Comments: -
Depth Stratigraphy Deseription Uscs Penetration/ | Headspace Blows/ Sample IDs
(feet) Class, Recovery (feet) {ppm) 6 inches
0-1.8 |Crushed red brick, minor amounts of gravel N/A 1.8/0.7 0 7-3-29-100/3" 81
and medium sand
Augered through debris to 4 feet
4.5 Gravelly sand, well graded, 15% gravet to SwW 2.0/1.5 69 19-18-17-15 S-2
0.7" maximum, medium sand, <5% fines,
damp, tan, strong odor
6-8 |Same gravelly sand as above (S-2), wet at SW 2.0/1.0 391 11-14-17-21 8-3
7.8 feet bgs
8-10 |Same gravelly sand as above, but saturatedf SW 2.0/2.0 469 18-25-27-23 s-4
and grey
10-12 |Silty sand, poorly graded, >12% fines, fine SM 2.0/1.5 29 7-8-7-9 S-5
sand, saturated, greyish green, slight odor
}2-14 Sand, pootly graded, fing grained, medium SP 2.012.0 6.5 9-8.8-8 S-6
dense, saturated, grey to green
14-16 |Same as in S-6 SP 2.0/1.9 1.1 17-14-9-9 8-7
16-18 [Same as in S-7 SP not recorded 1.3 8-10-13-1¢ 5-8
18-20 |Same asin S-8 SP not recorded 1 6-6-8-11 S-9




Boring Location:

SB99-6

Project Name:  Riverside Mills HLA Geologist: M. Phaneuf :
Date Started: 11/15/93 Drilling_ Company: Geol ogic
Soil Boring Log
Date Completed: 11/15/99 Dritling Method: 4.254n. HSAs
Harding Lawson Associates
107 Audubon Road Total Depth: 20 ft. Depth to Water: ~0ft
Wakefield, MA _
Comments: »
Depth Stratigraphy Description USCs Penetration/ Headspace Blows/ Sample 1Ds
(feet) Class. Recovery {feet) {ppm) 6 inches
0-2 |Gravelly sand, well graded, 15% gravel to sSwW 2.0/0.3 0 8-74-33-21 81
’ 0.4" maximum, medium sand, <5% fines,
damp, dark brown
2-4  |Similar to above in S-1, with thin layer of sw 2.0/0.5 0 19-10-8-8 s2
crushed grey shale at spoon tip.
4-6 [Gravelly sand, well graded, 15% gravel to sSwW 2.0M1.1 0 v 5-5-11-18 8-3
0.6" maximurn, medium sand, <5% fines,
damp, tan
6-8 |Same as above in 8-3, wet at spoon tip sSW 2.0/1.0 0 12-20-14-17 54
8-10 |Sitty sand, poorly graded, >12% fines, fine SM 2.0/0.9 0 25-20-12-8 S-5
sand, saturated at ~8it, grey green
10-12 |Same as in 8-6 SM 2.0/0.3 0 33-18-13-15 8.6
12-14 |Same as in S-6 SM 2.0/2.0 0. 5.7-6-6 8-7
14-16 |Same as in S-7, but tan with iron staining SM 2.0/1.8 . 0 7-10-13-15 S-8
throughout interval
16-18 [Same as in S-8 SM 2.0/2.0 0 9-11-12-14 S-9
18-20 [Same as in S-8 Sm 2.0/2.0 0 4-B-10-8 §-10
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Boring Location:

SB99-7

Project Name:  Riverside Mills HLA Geologist: M. Phaneuf
Date Started: 11/15/9¢ Drilling Company: Geol.ogic
Soil Boring Log .
Date Completed: 11/15/99 Drilling Method: 4.25-in. H8As
Harding Lawson Associates
107 Audubon Road Total Depth: 20 ft, Depth to Water: 91t
Wakefield, MA
Comments: .
Depth Stratigraphy Description uUscs Penetration/ Headspace Blows/ Sample 1Ds
(feet) Class. Recovery (feel) {ppm) 6inches
0.5-2 |Sand, poorly graded, medium sand, <56% SP 1.51.0 0 6-7-14 51
) fines, dry, medium dense, tan, confains
gravel at spoon tip
2-4 |Fill, gravel, red brick fragments, pieces of N/A 2.0/0.3 Not collected 8-8-7-9 S-2
asphalt, damp
4-6 |Top 6" gravelly sand, well graded, 15% SW 2.0M1.6 o 4-17-57-119 5-3
gravel to 1" maximum, dense, damp, tan.
Then: white, broken concrete and cement
powder
6-8 |Gravelly sand, as in -3, but damp Sw 0.1/0.1 Not collected 120/1.5" 5-4
8-10 |[Silty sand, poorly graded. >12% fines, fine SM 2.0/1.1 ¢ 7-6-6-5 -5
sand, saturated at 3 feet, grey
| 10-12 |Same as in §-5 SM 2.01.2 0 4-5-7-8 5-6
. ‘214 |Same as in §-6 SM 2.0/1.8 0 5-8-10-12 S-7
Y16 Sand, poorly graded, <5% fines, fine sand, SP 2.0/2.0 0 10-17-13-18 88
saturated, dense, grey
16-18 [Sand, same as in 8-8, with iron staining SP 2.02.0 0 3-3-5-6 S-9
throughout
18-20 |Same asin S-9 SP 2.0/2.0 0 8-10-10-8 S-10
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MONITORING WELL CONSTRUCTION DIAGRAMS
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——— Harding Lawson Associates

MONITORING WELL DIAGRAM

WELL:

MW-89-5

DRILLING METHOD: 4.25" HSA

PROJECT NAME:

FORMER RIVERSIDE MILLS

DEVELOPMENT METHOD: PUMP AND SURGE

PROJECT LOCATION:

PROVIDENCE, RI

FIELD GEOLOGIST: MARK i;HANEUF

PROJECT NUMBER:

48400.7

CONTRACTOR: JOHN GALVIN/ GEOILOGIC
DATE INSTALLED: 11/10/99
B
i Flush mounted
= -Aluminum roadbox
=
[=%
3
1) Type of surface seal: Cement
{D of surface casing: 4
1" Depth of top of seal: 1'
2 —
3 Seal: Bentonite
2" PVC riser pipe
4 Dapth of top of sand: 4'
5!
) = Depth of top of screen: &'
 — Type of screen: Schedule 40 PVC
7 = Slot size and length: 0.010" x 10¢
o  — 1D of screen: 2"
= Type of sandpack: #1 filter sand
g T
=
10 Y s |
' = Diameter of borehole: 8"
11" o -
12 — Formation cave-in from 12-16'
13" : S
14 — e
15' —
16’ Depth of battom of screen: 16"
) Depth of sediment sump with plug: 16'
17 Pepth of bottom of borehole: 16"




I———— Harding Lawson Associates
]

MONITORING WELL DIAGRAM

WELL:

MW-99-6

DRILLING METHOD: 4.25" HSA

PROJECT NAME:

FORMER RIVERSIDE MILLS

DEVELOPMENT METHOD: PUMP AND SURGE

PROJECT LOCATION:

PROVIDENCE, RI

FIELD GEOLOGIST: MARK PHANEUF

PROJECT NUMBER:

48400.7

CONTRACTOR:

JOHN GALVIN/GEOLOGIC

DATE INSTALLED:

11/12/99

Flush maunted
-Aluminum roadbox

n—.‘-"""ﬁi‘-&

Type of surface seal: Cement

1D of surface casing: 4"

Depth of top of seal: 2
Seal: Bentonite

gl

10"

i

12

13

14!

15

16'

17

T IO AT

2" PVC riser pips

Depth of top of sand: &'

Depth of top of screen: 7'

Type of screen: Schedule 40 PVC
Slot size and length: 0.010° x 10*
ID of screen: 2"

Type of sandpack: #1 filter sand

Diameter of borehole: 8

Depth of bottorn of screen: 17°
Dapth of sediment sump with plug: 17'
Depth of bottom of borehole: 17




——— ading Lawson Associates

MONITORING WELL DIAGRAM

WELL:

MW-89-7

DRILLING METHOD: 4.25" HSA

PROJECT NAME:

FORMER RIVERSIDE MILLS

DEVELOPMENT METHOD: PUMP AND SURGE

PROJECT tOCATION:

PROVIDENCE, RI

FIELD GEOLOGIST: MARK PHANEUF

PROJECT NUMBER:

48400.7

CONTRACTOR:

JOHN GALVIN/GEQLOGIC

DATE INSTALLED:

11/12/99

Depth {ft. bgs)

Flush mounted

/Aluminum roadbox

gl

10!

kN

12

13

14

15'

1¢'

17

T

Type of surfaca seal: Cement
ID of surface casing: 4*

Dapth of top of seal: 2
Seal: Bentonite
2" PVC riser pipe

Depth of top of sand: §'

Depth of top of screen: 7

Type of screen: Schedule 40 PVC
Slat size and length: 0.010" x 10"

ID of screen: 2°

Type of sandpack: #1 filter sand

Diameter of borehole: 8"

Depth of bottom of screen: 17"
Depth of sediment sump with plug: 17
Depth of bottom of borehole: 17




I {{grding l.awson Associates

MONITORING WELL DIAGRAM P
WELL: MwW-99-8 DRILLING METHOD: 4.25" HSA
PROJECT NAME: FORMER RIVERSIDE MILLS DEVELOPMENT METHOBD: PUMP AND SURGE
PROJECT LOCATION: PROVIDENCE,- Ri FIELD GEOLOGIST: MARK S;HANEUF
PROJECT NUMBER: 48400.7
CONTRACTOR: JOHN GALVIN/GEQLOGIC
DATE INSTALLED: 11/15/99
E
: Fiush mounted
= Aluminum roadbox
£
a
o Type of surface seal: Cement
. 77 1D of surface casing: 4"‘
1 e Depth of top of seal: 1
1 i
3 Seal: Bentonite
2" PVC riser pipe
4 Depth of top of sand: 4'
5 —
6 = —— Depth of top of screen: &'
| — Type of screen: Schedule 40 PVC
7 3 —— Slot slze and length: 0.010" x 10'
& = iD of screen: 2°
= Type of sandpack: #1 filter sand
o m—— —
10" ) | -
 —— Diameter of borehole: 8"
11" = —
12" — —
13 i L
S
15' E |
18" Depth of bottom of screen: 16 RN
. Depth of sediment sump with plug: 16'
17 Depth of bottom of borehole: 16°
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APPENDIX D

WELL DEVELOPMENT RECORDS



MONITORING WELL DEVELOPMENT RECORD
o Project: Well tnstaflation Date: Project No.
£\ Foamen Riwersipe 484-00 -4
Client: Well Davelopment Date: Logged by: Checked by:
1el/ 89 me % v
Well/Site 1.0 Weather: @fﬁtart Date: Finish Date:
Mw~ \ Sunny 33° beeezy gg WielBs #/%/
Volume of Driling Fluld Lost {gal.) Votumé of Water in Well Start Time: | Finish Time:
] and Filter Pack (gal.) 0845 1028
Installed Depth From Top of Well Casing to Boltgm of Well: _
nitial Cepth to Water (ft.} tnitial Depth to Well Bottom: -
1] e[ aer( 8‘33 BTO& moal Liel e‘ 30.7"1{- BTOK
Water Levet during initial Fumping/Purging (it):
Water Lavel at Termination of Pumping/Purging {ft): Depth to well Bottoﬁ'a _'_;;at hen}inaﬁon of Pumping/Purging (ft.)
i ] i 2 9
Well Depth /3.94 //‘f&ﬁ/ﬂo- FVC) Well Moot PAD = 8. 2 ppm
Static Water height - .
Static Water Volume
(v=h(0.16) gaitans for 2" well)
elre (av)’ -42.9 473 .§0.& -$29 (S0
Ny PARAMETER INITIAL | VOLUME | VOLUME VOLUME | VOLUME | VOLUME
: READING 1 2 3 4 - 5
lcomouc*nvm@a—w /.29 1135 | L34 /433 122 192 137
pH (STANDARD UNITS -
) 6.4 |g24 622 G 2! ¢ 21 622 4.2
TEMPERATURE () /1.8 |13.8 142 /40 .2 sz ||z
TURBIDITY (NTU
s >299 11t /8E yr 320 770 prii7,
APPROX. PUMPING RATE (GPM = -
¥ 1 L F e 4 g4 /l% L8 lg
0.0, : o857 |.99 o.59 oM - os1T <¢fr 4
Well Developer's Signature __M/LL'R/.// :
%/:lro HoT U 13e 1 174 50 Voo /28 /%0 qallans
Redey -§2& 830 =-%/¢ ‘
c” l{ A !’ 1. ” jt 24 —
J M e sy sz
| THER ﬁ"‘f’ o M3 M2 ose Za 24
== Liedn /2o 104 270 o
G (& ’.8 L3
0.0 o3 31 c43



MONITORING WELL DEVELOPMENT RECORD

Project Well Installation Date: Project No. o
Fo g s 42400-% £
| Client: Well Development Date: Logged by: j Checked by: |+ s
Myeo 9.2 e
WellSite 1.D. Weather; Y Stact Date: Finish :
o V4 b /ﬁé,éﬁ Jl/laa v3
Vot itfi i L Vol f Water in Well Start Time: Finish Time:
‘olume of Drilling Fluid Lost (gal.) a:dug'::e?' Pack (gal) J20% NS 1338
Installed Depth From Top of Well Casing to Bottom of Well: )
initial Depth to Water (f. Initial Depth to Well Bottom:
RS 6.1] T,
Water Eevel during Initiat Pumping/Purging {f):
Water Level at Termination of Pumping/Purging (ft): Depth o well Bottom “at‘;enninaﬁon of Pumping/Purging (ft.)
. ! [ )
= .
Weil Depth PID A Wca MN&L\' ‘?‘Bﬂo“’!
Static Water height )
Static Water Volume Nobel weld will P BV\{
. ] ' )
(V=h({0.16) gallons for 2" well} Us e) ’Cﬂn {‘rg ( oy h
y /-.,y (38 ~2840  ~71.2 slow vzke down to g5 gpu
- PARAMETER INITIAL | VOLUME | VOLUME voLume | voLumE | voiklme S
READING 1 2 v 3 4 5 ~
GAL I5 a2l 25
CONDUCTIVITY ¢4 / cm 0.627 | o102 ' 3 /
oH (STANDARD UNITS) ' .
| 693 | 6o4 | (o5 | 4.03 /
TEMPERATURE (C
© 126 (3.2 (3,8 13,2 7
' Mitw
TURBIDITY (NTUs}
d ¢z 1 0 O o /
APPROX. PUMPING RATE (GPM d
g‘:‘:}; 0. 5—5?“" O s}fﬁ! o (3 (g ] /
&&. 74 /2 29 a.”mgbh 9'7m\¢l|;_ 2.7 "JIL
Welf Developer's Signature
f HARIHNG LAWSOM ASSOCIATES s W




MONITORING WELL DEVELOPMENT RECORD

Well Developer's Signature

Project: Welt tnstallation Date: Project No.
| Toemer Qivers\DE WAILLS 48400 -4
Client: Weli Development Date: Loggf.-d by: Checked by:
\Wlef97 me § kw
WellSite 1.0« Weather: | Start Date: Finish Date:
MW= 3 Svany, 365 breezy W/e /20 | Lilte/ 27
Valume of Driling Fluid Lost {gal.) Volume of Water in Well Start Time: Finish Time:
) and Filter Pack (gal.) Hio™? 2. 0o
instafied Depth From Top of Well Casing to Baitom of Weik: .
initial Depth to Water (ft.) initial Depth to Well Bettom:
n a &‘ b l 141} _!— 2 (- 9 S m
Water Levet during Initial Pumping/Purging (R):
Water Level at Termination oféPumpinngurging {ft): Bepth to well Bothom at termination of Pumping/Purging (ft.)
Well Depth P10 Well Mot = 4.4 00w
Static Water height i
Static Water Volume
(V=h(0.16) gailons for 2" well)
Ledo (»7) 375 . .2 I 432 g &rs
PARAMETER INITIAL VOLUME VOLUME | VOLUME VOLUME VOLUNME
READING 1 2 3 . 4 - 5
209‘//“‘ 4?.7 N / s €0 g¢ / J04s /|
CoNDUCTIVITY “a‘: 5}{1 0.6% | 0895 o.g45 | 0.855 |0.6/2 | 0.¢/§
H (STANDARD UNITS -
PERDAREEN 1 6.9% | 95 | 604 | £.95 |&£35 |6.0)
TEMPERATURE () 22 |2y sl | 132 (/13 /74
TURBIOITY (NTUs) o 72 9 O o ¢/
APPROX. PUMPING RATE (GPM y
L |18 | 49 1% | 28 |28
2. 0.7t Cég a7 cq9¢ G977 oz

HARTHHG LAYTOM ASSOCATES

I

LN

[

29l
/

-

6



@7

MONITORING WELL DEVELOPMENT RECORD
Project Weil Installation Date: Project No.
Bawe & iyER3pE MILLS /1092 dgggo-4. /7
Client: Well Development Date: Loggedby: | Checkedby: %‘&v
WellS| L1l /ﬂ}’ E‘fi; £ "J Date
ellfSite 1.D .- tart Date: Fini :
M 22 -S” "F Blloydy 385 Win J\{ L1639 7;‘797
Valume of Drilling Fiuid Lost (9320 . gf.. | :3‘!;1;1:; c:fpﬁ;t{e(;g \;Vell Sia[rt;;lg F'/u:’lssh_}l'ime:
Instafled Depth From Top of Well Casing to Sattom of Welt: -
' Initial Depthr to Water (ft) b 8 tnitial Deptih .??i v;g Bottom: -
| Water Leve! during Initial Pumping/Purging (ft):
Water Lavel at Terrnination of‘F}}npinngurging {fy. Depth 1o well a:?%n‘% ::’t termination of Pumping/Purging (ft.)
Well Depth
Static Water height ) '
. MAx Flow nnit 0.3 6Fm
Static Water Volume —
(V=h(0.16) gailons for ?."v».'rell} 16.\1) PIBM ﬂ“"‘ﬂ“t on Mzo
Redox v) =355 684 -908 453 920 10 |-474
PARAMETER | INITIAL VOLUME VOLUME VOLUME VOLUME VOLUME St
READING 1 2 3 4 - 5 —
m.g/cm\ 127 & ga/~ 4 592\ 802\ 25g2\ //_g‘ﬁl_' /z5’3=
2 :
.CONDUCTJVITYM ' k’ /'/g j_23 /,z/ /-Z/ /-2’0 /./5
PH (STANDARD UNITS)

, b0 | 642 | 641 | 63 (647 |64z ||o
TEMPERATURE (C) i 12,8 227 2.9 Py & 27
TURBIDITY (NTUs)

: 2008 | & (g0 3 zs 27
APPROX. PUMPING RATE (GPM
a3 | o3 | o3 03 0.3 a3 |03
g /L. oo L0995 LIE - AL /48
A2F
Ll
Well Developer's Signature 7////{‘4’? M 41
{ s’
JrWode * oN 117 9} p\c%rmb AN 5ur3,gé wedl
e uona erson assocures hialy eate CH. 9 M) WE{L would .
l.u_-n:..'x' c\“YUPJ Hip o} hﬂ% ﬁ-éjdum?‘-» then Pu%b&w 933“\ p—y
Cm\*zwnn . ' ﬂ




MONITORING WELL DEVELOPMENT RECORD

Project: Well Instaliation Date: Project No.
Foawmert  RA\ERSIDE WikAES4 AR400 &
Client Well Development Date: Logged by: Checked by:
Wn7/25 msry

WelVSite 1.0 ( Weather: . . Start Date: Finish Date:

M) - 99~ Sonny 457 1wy Wz [ Vs
Volume of Drilling Fluid Lost (gal.) Volume of Water in Welt Start Time: Finish Time:

. O and Filter Pack (gal.) 1230
{nstalled Depth From Top of Well Casing to Botb?_m of Well: : -
Initial Depth to Water {ft.) Initial Depih to Well Bottom: -

7.09 5.4

Water Leve! during Initial Pumping/Purging (ft):

1685 s P>

Water Lavel at Termination of Pumping/Purging (f):
: 2.85¢

Depth to well Bottom at termination of Pumping/Purging (ft.)

Well Depth W ok h2s sheewn Zlv\-\c
Static Water hieight Skee ey odeT.
Static Water Volume H
(V=h{0.16) gallons for 2" well)
Ddox mV__-485 ~R7 <289 -7%) -gé -§24
PARAMETER INTIAL | VOLUME | VOLUME | VOLUME | VOLUME | VOLUME
READING 1 2 3 e 5
2540 | 26 3/ 34 |27
coroiemaT e I |0oo | 0.562 | 0426| 0.654) 0.5¢6| 0.56¢
pH (STANE.JARD UNITS) 0.30 613 442 448 ‘l 47 f:;’\;
TRHPERATURE @ 13.9 | 4) | 140 | 39 | /39 |37
TURBIDITY (NTUs) 9 7 l 5{ /j 3 ’ a
APPROX. PUMPING RATE (GFM]  JV)ies, ~ » ) o
o 0.8 | a4 0.8 0.& 0.6
5.0 % 0-.9‘7m3/L os) 0.8/ a2.949 . 0.96 d.7/

Well Developer's Signature ﬁ/vf {ﬂ b

HARDIMAE LAWIOM ATTOCATEY

il

i

4

140

0.867
649
13.9

0.5
lo.44




MONITORING WELL DEVELOPMENT RECORD

Project No. ‘}
484&‘_) ..4-*

Project: Well instalaion Oate: {PwojectNo. |
Foamer Pivergde Mills iz [33 : ¢
Chent Well Development Date: Logged by: Checked by: s
Wiz 39 we
WellSite 1.D.: Weather: Start Date: Finish Date;
Mmw_J99- 7 Wndy, 39° Sunay RN T IANTIINI3Y,
Volume of Drilling Fluid Lost {gal.) Volume of Water in Well Start Time: | Finidh Time:
) and Filter Pack (gal.) ohoo 0944
Instailed Depth From Top of Weil Casing to Battom of Well: ) R
Initial Depth to Water{it) o ay ’ Initizt Depth to Well Battorm:
8.45 (5.5¢
Water Leve! during Inifial PumpingPurging (i) ’
Water Level at Termination of Pumping/Purging (ft): Depth to welt Bottom at tjrmi;ation of Pumping/Purging (ft.)
. ¥ 7. ﬂ
Well Depth
Static Water height
Static Water Volume
(V=h{0.16} gallons for 2 well)

o ) 265 -
eddyt my G 9 3.7 4.3 ~20. —-29 ¢ ~flod ~41,
PARAMETER | (AL | vOLUME | voume | vowume | vorume | vorume] | \ SN

READING | 1 2 3 4 : 5 Bt ;
' I e o s | e S~
.Zc‘-.)@/ j'éj,,/ s/ TE#a4/ | 85, | [#]105
. 0.513
CONDUCTIVITY ¢ / cm) . -
_ wmShomn 1l 4 10615 {0,617 0613 CGos | Q535 (6N C!
pH (STANDARD UNITS) ‘ - -l ,i
CletsS L 633 )| 62 | €y (.24 | 627 i
TEMPERATURE (C) - , .
(.1 24 | 20 | 129 129 /2.4 f§.4 13
TURBIDITY (NTUs) ; ] Zg .
Jicoo | /90 | /8 & 1446 /R
APPROX. PUMPING RATE (GPM . e
L 42 /.7 72 1.2 |42 i2] 1.
D.o. wmgjL (45 2z 9 M7 plaz 0-87 egells
ﬁ ODiv: ' 07 | ore
7 ’
. wel?' M2 /2. 9% ‘
Well Developer’s Signature Z/J /[1 ﬁ_@l o 3 4.7




MONITORING WELL DEVELOPMENT RECORD

Project: Well Instaliation Date: Project No.
ForWER RivERS iDE MILLY Wiis/9’2 44 $0¢ -
Client; Well Development Date: Logged by: Checked by: |
Ui 97 ML
WellSite 1.0.: . Weather:  © "7 StartDate: | Finish the:
Mw-99 & Sunasg, 40° Veeesy A iH12{ 3711 /07/49
Valume of Drilling Fluid Lost {gal.) Volume ofWater in Weli { Start Time: Finish Time:
) and Filter Pack (gal) 1010 1137
Installed Depth From Top of Well Casing to Bottom of Well: -
Initial Depth to Water (ft.) Initiaf Depth to Well Bottom:
.91 1\ 4. 41
Water Level during Inilial Pumping.‘Purging {ft:
Water Leval at Tenmination of Ptg\pinngurging {ft) Depth to well aml:tcga at termination of Pumping/Purging (f.)
Well Depth
Static Water height
Static Water Volume
{(V=h(0.16) gallons for 2" well)
2edoy wV 405 278 214
PARAMETER INICIAL VOLUME | VOLUME | VOLUME VOLUME | VOLUME
R NG | 1 2 3 4 - 5
/ 7]4/41 : 2]. 2%
CONDUCTIVITY ¢4 7 cm) ' ' >
. ustw | 9H6T| o4l | a4sl
pH (STANDARD UNITS) : L . -
. é6.17 627 | ¥
TEMPERATURE (C) :
/38 1 /27 | 142
TURBIDITY (NTUs) .
7z /8 4
APPROX. PUMPING RATE (GPW - o ' =
945 | 245 | 045
D.o. ma{f._ 2é7 Zie 2.¢9

Well Developer's Signature 7&4{// Jlfk M




APPENDIX E

WATER LEVEL DATA SHEET



WATER LEVEL DATA SHEET

fERSONNEL: mpiT. s pATE:__L()y8(52 .
SHEET # ¥ or | LOCATION: R\VERS {DE
WEATHER: 35" 2 LR —
ROUND# [ 1Mep785 108 NUMBER:_$B400-4-
LEVEL TOC/TOR b. T & ELEVATION Pid W M I.
Mw~{ | 88 losiz| ToR [13.98 . 4,6 gown
Z Lo B = {2
w-2 1411 “legos] . (430 141 _gpny
Mw-3 | ¢ ot |osool M _ {1418 3.1 pom
w.940"5 6.1 0908 it iS58 ééfﬁﬂm
Mw%-61 942 |0830] 1 {{0.85] 25,2 ppm
Mwsd-T| B44 1083) -0 1WT-oo B.]_ppm

Mwg-gl  m.92 i 1552 (0.3 poun

HARDING LAWION ASSOCIATES

il

i




APPENDIX F

LOW FLOW GROUNDWATER SAMPLING FORMS



ELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING

PROJECT |FORMER RIVERSIDE MILLS BROWNFIELDS SI‘I’EI SAMPLE 1.D. NUMBER { Rj"\ G-l 0! * QII b 94

ROUND MO. ‘II

Jspemgrocamon | Mo~ | | smervee | __wa | onte |_t/185faq ]
*f‘_. -;7\"?25 -
§ ' [ST‘ART {12 e {240 ' _ JOB NUMBER r 48400.4 J FILE TYPE E::}
WATER LEVEL { PUMP SETTINGS MEASUREMENT POINT AT ‘
TOP OF WELL RISER PROTECTIVE O, A Y ool PROTECTIVE
TOP OF PROTECTIVE CASING  CASING STICKUP CASING / WELL
OTHER {FROM GROUND) DIFFERENCE Ll
NIT%v?rig | D2 rrl WELL DEPTH PID WELL
T LL DEP -
“ - . (TOR) \3.X8 &  ameentar O PPMI DIAMETER 4 N
FINAL DEPTH
TOWATER I 8490 FI'I SCREEN. m PID WELL - WELL YES NO WA
. LENGTH ‘ Frl  MouTH .6 ppMi INTEGRY: CAP X _
DRAWDOWN ; | CASING -
VOLUME ‘ 0.00¢ sm.l RATIO OF DRAWDOWN VOLUME ~ PRESSURE F / l wekeo T T X
(itiat - final x 0,76 {23nch] or x 0,65 [4-inch)) TO TOTAL VOLUME PURGED 1O PUMP PSl couAR .
C,00]) -
TOTAL VOL. ’ REFILL DISCHARGE
PURGED GAL TIMER [7 / [ TIMER ( ; : [
{purge rate {miliiters per minute) X Bme duration (minutes) x 0.00026 gabmiliiter) SETTING } SETTING
PURGE DATA seecirc M5 fem pUMP
DEFTHTO | PURGE YEMP. | CONDUCTANCE | pH | DISS.02] TURBIDITY | REDOX | INTAKE
TIME | WATER(R) | RATE (mUm) | (deg.c) |  fwmbolem) | (units) | (mon) {otu) (mv) | DEPTH () COMMENTS
1£:23) 8,40 a0 | 13, O.99% | 642 |0.28( 508 | 857 13 %
27| gq0 /4.2 a4 76 4610351 &3 {—8Q.x| [ ¥t
V032 | .40 (9.3 | 9979 | &.4719.12| 29 |~75.9 (1 &
i{:38] £.90 1.3 ] 0.423[6.34]0.69] 13 =754 1St
\W:¥3 2.40 1.3 | ©.483 | 3710098 10 _~76.2 {S%
WHE - g.al 14.2, | 0.4982 [¢.23]10.091 = [=77.4 118}
W SH| 8.44 4.4 | 0.49z2 |6.35 [9-08] “THY s
1w34) g.90 .2 1 0.982 (6.3510.098] 2 73,3 i1 §h
N o1el 8,10 /3.9 ] 0. 978|6.3¢18-10] =2 -73.2 1§
EQUIPMENT DOCUMENTATION
TYPE OF PUMP TYPE OF TUBING TYPE OF PUMP MATERIAL TYPE OF BLADDER MATERIAL
[ a=o eLaooer {7 TeFLON OR TEFLON LiNED [C1 poLyvinve crLomIDE [] verLon PR
{1 simeo eLacoer [T ek oensiTy PoLYETHYLENE || STAINLESS STEEL [T omer
X orer_woha Mg Blomer_ Pv L B oruer _ivkal e po~p Sl taaden
AMALYTICAL PARAMETERS
To Be Callecied METHOD PRESERVATION VOLUME SAMPLE
NUMBER METHCD REQUIRED COL!.ECTED
&voc 82608 HCL /4 DEG.C 28X 40 mL, seivoc
[3/]Svoc cLp 4DEG. C 2X1LAG SVOS
| X]TPH-GRO cLp HCL /4 DEG.C 23X 40mL TPH -GRO
%TPH-DRO o 4DEG.C 2X1LAG B=]TPHORO
a
I 1
1 I
(| —J
LI .
[Jother
£ Joter, %
Clother .
PURGE OBSERVATIONS LOCATION SKETCH
PURGE WATER NUMBER OF GALLONS
CONTAINERIZED  ves  ({g) GENERATED @,
NOTES
54—;0‘.{- —[,‘ ag * 1210

.-.\

QA %o ples

Su—:‘lf "\q Ia\s:l

Harding Lawson Assaciates

3_SAP

revised 10/26/99




PROJECT IE)RMER RIVERSIDE MILLS BROWNFIELDS SITE] SAMPLE |.D, NUMBER [

SAMPLE LOCATION: r

Mio-Z i

SITE TYPE '

FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING

RM GO Z X xlot xx

ROUND NO. [I‘

| DATE

SIGNATURE:

Harding Lawson Associates

NA <.
TIME ETART (603 o jOS8 1 JOB NUMBER I 48400.4 I FILE TYPE |__NA
WATER LEVEL  PUMP SETTINGS MEASUREMENT POINT
'5¢] TOP OF WELL RISER PROTEGTIVE PROTEGTIVE
|1 TOP OF PROTECTIVE CASING  CASING STICKUP CASING / WELL
[ oTHER FromerounD) | Flodh 1| oererence Q.09 &
NITIAL DEPTH | YA Z |
vowarer |Gl e WELL, DEPTH PID WELL I J
- {TOR) 30 rrj  AvBENTAR €@  pev| otamerer 2 0w
FINAL DEPTH l - 70 l
TO WATER G FT}  SCREEN PID WELL of WELL - YES NO NA
LENGTH /O e moum 14, tepl  wecriTY: cap o
DRAWDOWN | | CASING .
VOLUME 0.09Y cal  RATIO OF DRAWDOWN VOLUME ~ PRESSURE P LOCKED — ¥
(initial - final x 0,16 {2:nch} or x 0.65 {4lnch)) 70 TOTAL VOLUME PURGED TO PUMP s colwAaR
TOTAL VOL. ©.03 REFILL DISCHARGE / ‘
PURGED 3 GAL TIMER TIMER
{purge rate (milliliters per minute) x time duration {minutes) x 0.00026 gat/milltiter) SETTING SETTING
{PURGE DATA SPECIFIC ?‘-S/ <y PUMP
DEPTHTC | PURGE TEMP. | CONDUCTANCE | ' pH | DISS.02| TURBIDITY | REDOX | INTAKE
TME | WATER() | RATE(mim) | (deq.o) | _Gomem units) | (mon) {sius) (o) |DEPTH () COMMENTS
04y | 667 | 50| te.1 | 450 l6.ig | L.3S| | 38.¢l A3’
d2/E] 6.i6 (2.8 LHHT7 5.95190.36 < 2571 M
1e.ztl 6.79 13,01 -44S" [s.4%|9.40l & |=¢2.g *
‘ . - g 4
10:26| ¢.75 , 13.2 | .442 16.¢210.43] o 9.3 "
S - —
jo gl 6.7 | EWe| 1.3 | Lyy2 [6.03]0-47] © ey,
. - e - ‘
s3] w70 kyse T 1331 a9z 140404l © So4| *
EQUIPMENT DOGUMENTATION
TYPE OF PUMP TYPE OF TUBING TYPE OF PUMP MATERIAL TYPE OF BLADDER MATERIAL
[] cep sLaoner [ veFLoN OR TEFLON LINED [C] poLyvinvL cHioriDE [ drerion Ay A
[ ] simco sLabper [ mGH DENSITY POLYETHYLENE || STAINLESS STEEL OTHER
¥ orrer WY ale Pxjomrer __ PVC B omher _ishele pe~p & A WY
ANALYTICAL PARAMETERS
To e Callected METHOD PRESERVATION VOLUME SAMPLE
NUMBER METHQD REQUIRED COLLECTED
voc 82608 HCL/4DEG.G 2.4 X40mL RZIvoc
sVoC cLP 4DEG.C 2X1LAG SVOC
TPH -GRO CLP HCLI4 DEG. C 2 IX 40 ml, TPH-GRO .
TPH-DRO cLp 4DEG.C 2X1LAG TPH-DRO -
.
| 1
1 [
O 1
— CJ
[_TOtner
[ lotner, %
[ Jother, I
PURGE OBSERVATIONS .399« LOCATION SKETCH
PURGE WATER — NUMBER OF GALLONS .
CONTAINERIZED  YEs (MO  GENERATED O alewsad Yo Gionn d
NOTES S
5&\_,9\,{ T img s 10:%0 i
.:-.~:\\, .ﬁ‘

cevised 10r26/99



FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING

PROJECT ERMER RIVERSIDE MILLS BROWNFIELDS sns' SAMPLE 1.D. NUMBER [ B GO XH ‘b\ *¥ ROUND NO.
P LOCATION: l Mw~3 I SITE TYPE r NA I DATE 5/ 2
& |sTART 5  ew 044 ‘ JOB NUMBER | 484004 | FILE TYPE
WATER LEVEL ] PUMP SETTINGS MEASUREMENT POINT
<] TOP OF WELL RISER PROTECTIVE PROTECTIVE
[ | TOP OF PROTECTIVE CASING  CASING STICKUP m CASING / WELL
] otHER (FROM GROUND) DIFFERENCE FT
NITIAL DEPTH l |
TO WATER Co— {o G FT| WELLDEPTH “ PID L ] WELL | l
- (TOR) [9.00 e} aveentar O peml  oaMETER e N
FINAL DEPTH I :
TQ WATER I .75 | scremn PID WELL WELL - YES, NO NA
‘ LENGTH 0 FT|  MOuTH 3. PPl  INTEGR#TY: CAP % .
DRAWDOWN CASING
VOLUME l 0.4 "f GN.I RATIO OF DRAWDOWN VOLUME ~ PRESSURE L / I LOCKED ___ , __ &
(initiat - final x 0.16 (2nch} of x 0.65 {ddnchl) 70 TOTAL VOLUME PURGED 10 PUMP . Pl COWAR 7 .~
TOTALVOL l— T - ' L 0.01 l REFILL L /‘ DISCHARGE / l
PURGED * 3.2 e TIMER I TIMER
{purge rate (milillters per minute) X ime duration (minutes) x 0.00026 gallnu‘milef) SETTING SETTING I
PURGE DATA o PUMP
DEPTHTO PURGE TEMP. | cONDUCTANGE] pH | DISS.02] TURBIDITY | REDOX | INTAKE

WATER(fy | RATE (mim) | (deg. o) (umboiess) | qunits) | (mg) (ntw) (mv) | DEPTH () COMMENTS

TIME
0887 ¢.70 | 380 29 | pn444 |sa\]120! 14 heql 13°

090S] .7t | 390 N8| 0.%22 (60110458 2 1H{ze
ol 6.7/ 2.3 | 0.389 |L.ag8lo.UjlegO |1 v
396 | 6.7¢ 12.2 | 0-417 |€.10 0393 O (15,9 N
0420 6.7, 13.0]| 0.376 [£.69¢-31] =30 [fyaz]
09235| &.72 (3.1 0-382 | .ol 0.32] O 1230 "

04q30| &.75 300 13.3 ¢.413% | 6.08 0.izl O 12200 ™
- ’ ik TN W Senm [V,

S

p

EQUIPMENT DOCUMENTATION
TYPE OF PUME TYPE OF TUBING TYPE OF PUMP MATERIAL
] aep eLapoer [ ] TEFLON OR TEFLON LINED (1 roLvvinvt cHLORIDE
[T smco eLapnsr [Tl reHoensry porvenviene [ sTAINLESS STEEL :
] omer Wha e (X omer _pV'C <] omrier_wa e Zahpat o dedice J
ANALYTICAL PARAMETERS
¥a Be Caltected METHOD PRESERVATION VOLUME SAMPLE
NUMBER METHOD REQUIRED COLLECTE
[adoc 82608 HCL/4DEG.C 2 ZX 40 mL [Evoe
Caévoc cLp 4DEG.C 2ZX1LAG ¢ ]svoc
[~T1PH -GRO cLe HCL/4DEG.C 9 FX40mL <] TPH -GRO
I'_-‘-Zﬁ-pwnno cLe 4DEG.C 2X1LAG »]meH-oRO
£ -
3 Ld
L] [
£ ]
(I [
[ jOtner, ]
[__lother ]
[ Jother, (W
PURGE OBSERVATIONS 4] 2— LOCATION SKETCH
PURGE WATER - NUMBER OF GALLONS ’
CONTAINERIZED  YES NB) GENERATED 242R O (= \eosd Ao NA <\")

NOTES Sanple Tiww 9357

7 ; i i
sonarone. A n Q‘_...JL\ Harding Lawson Associates
=

Fig4-8_SAP revised 10/26/99



FIELD DATA RECORD - LOW FLOW GROUNDWATER SAMPLING Y
PROJECT IFORMER RIVERSIDE MILLS BROWNEIELDS sm?' SAMPLE 1.D. NUMBER [.BMGJH_S__&QLKI}‘ ROUND NO." m
AT E LOCATION: L mwaa-s | siTe Tvee | NA DATE ‘Ml
“ ]—S_TART $i40 e JOSO l J08 NUMBERr 48400.4 _l FILE TYPE [II
WATER LEVEL / PUMP SETTINGS MEASUREMENT POINT
P 0P OF PROTECTIVE CASING  CASING STICKUP CASING / WELL
TOP OF PRO =
= OTHER (FROM GROUND) F\w":"l £T]  DIFFERENCE
iy DE‘T'EHI: r &.,72 FT] WELL DEPTH PID WELL
O WA =
‘ LA T [15.58e] Mo eren [ 2o
FINAL DEPTH I 6.9 1
TO WATER -12 Fr{ screen n PIO WELL - WELL - YES NO NA
e | /0 e om [ 337 end Weorme oo -
DRAWDOWN CASING
VOLUME 0,0 BZGALI RATIO OF DRAWDOWN VOLUME ~ PRESSURE LOCKED —_ =
(itial - final x 0.6 (3-576R) Or x 0,65 (#Inch}) T TOTAL vou.um(:_s;uaesi) TO PUMP COLLAR X -
00
TOTAL VO - REFILL DISCHARGE
;?JLRZE:S l = GAI] Sy Sa<ozg TIMER TIMER [\ l
(purge rate (milfiiters per minute) x time duration (nuru.vtes) x 0. 00026 galn’n';éﬁ! SETTING SETTING
PURGE DATA speciic 1S/am PUMP
’ DEPTHTO | PURGE TEMP. | CONDUCTANCE DISS. 02| TURBIDITY | REDOX | INTAKE
\Lsé TME | WATER{R) | RATE (mUm) | _(deg. o) (avmbalemm) funits) | _(engn) () (v} IDEPTH(R) COMMENTS
*:% 22 | 742 370 Al LMY 1583 2.0 i 1¥8.3| 13.5
v 1829 | 2.20 2.5 | 990 | 6.07| 0.58 547 |129.9| |
- 18351 7.22 \ 2.6 | .505 [6.i610.48) 996 |124.9
gy0l 72.4% | 1 12.9( -seqa |e.25[0.61] 603 |l122.5
\>gus | 7.3 124 | .52 | 6.27]0.28] Y490 | 128.¢
8527 7.i6 t3.Q .5 6.28{ ©.91f 308 | 128.§
s3] »aS 12.% | 510 | &.30) 1.22] 531 {1323 Dumged @iohe onkarw
286 9.22 y 13.3 -505 | 6.27] 144! 26 | 1374 Y W srf'r.;
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PROJECT lFORMER RIVERSIDE MILLS BROWNFIELDS SITE l SAMPLE LD. NUMBER IRI"I 607 XX 01 XX

OCATION: lﬂ\rj 4] -

7 N

I;rm'r 1327

eo 1445 |

S!TETYPE‘: NA

JOB NUMBER I

|
|

rowono. | 1]

owte [ 11/}8 /371
aevee [ w ]

ME 484004
WATER LEVEL / PUMP SETTINGS MEASUREMENT POINT
%] TOP OF WELL RISER PROTECTIVE PROTECTIVE
"1 TOP OF PROTECTIVE CASING  CASING STICKUP CASING / WELL
] oTHER (FROM GROUND) FY]  DIFFERENCE 3%
NITIAL DEPTH
TO WATER r % . L,6 El WELL DEPTH PID O WELL ! ‘!
- (TOR} {7 FT!  AMBIENT AR peM|  DIAMETER -
FINAL DEPTH | ‘3 I
v TO WATER -7 el screen PID WELL L I WELL - YES NO NA
T o LENGTH FI{  MOUTH S. 1 eem| mwrechry: cap 3
£ | orRAvDOWN CASING 3¢ _ . __
VOLUME 0 L GAL]  RATIO OF DRAWDOWN VOLUME ~ PRESSURE L / ] LOCKED | X
3‘{ (initiat - final X 0.6 (Znch} or x 0.6 (Fhch])  TO TOTAL VOLUME PURGED 0 PUMP : esi couar % _ -
a9 | TOTALVOL l 0.0\3 —‘ REFILL DISCHARGE l / ‘
» 4 PURGED 3 e TIMER TIMER 5
gf'é {purge rale (mililiters per minile) % Gme duration (minutes} x 0,00026 galimiliiter) SETTING SETTING
¥ ¢ [purGE DATA speciic ™ S fem PUMP
2 DEPTHTO | PURGE YEMP. | CONDUCTANCE | pH | DISS.02] TURBIDITY | REDOX | INTAKE
TIME | WATER(R) | RATE(mvm) | (deg.c) |  tucohoremy ] (units) | (mon) {ntu) (o) _|OEPTH () COMMENTS
(L [1335]®s50 [ 320 | |3.4] 0.700 |©.57[/-30| &I |~/64./& -
345 8.60 |1 320 jo.0 | .70 16.25]10-38 @0 (Y54 IS
i33Q0] 8.5% 14.0 | 0.668 | &.2y]9.20| |5 |7S3.3% (5
1356] 8.41 Jy. O.660 | ¢.2310.83) & |"¢p )] I8 .
1701 8.68 14.0 | 0,663 6.23] 0-0% /0 |=gs.ol 15 | S4pdlvigytoas riis
Pt 8-t Aot o o,
1406 | §.70 iyt | 0.663 [6.23]0.05| s0  |e02| i moted €9 wel( ¢
jgii| 8.71 |=320 | 19,0 0.662 | 6.231 0051 jg  765.1] 15T | Turbidedy G pihe
2 : erabical? doe Vo
P : [T 1—‘_,\;__‘
EQUIPMENT DOCUMENTATION Flow i‘; 0w L)
TYPE OF PUMP TYPE OF TUBING | TYPE OF PUMP MATERIAL TYPE OF BLADDER MATERIAL o < \® ]
(] aeo sLro0erR [} verLon or TEFLON LINED (] eouvvinv. crLoripe [Jreron D N l\
] smco Braooer [JrcHoensiry poryetiviene [ | sTAINLESS STEEL [Jomer
Ed oter___sygle [X] ovuer PYC R} omher sk ale D g a8 veaden
ANALYTICAL PARAMETERS
To Be Collected METHOD PRESERVATION VOLUME SAMPLE
NUMBER METHOD REGUIRED COULECTED
EIvoc 82608 HCL/4 DEG. C 23X 40 mL voc
[o JSVOC cLp 4DEG.C 2X1LAG svoc
[} TPH -GRO cLe HCL/4DEG.C 2,.X40mL TPH -GRO
TF'H-DRO cLe 4DEG. C 2X1LAG TPH-DRO
]
[ 1
1 ]
Ld ]
(| [
{_Jouher
T lother, El:':i
{"Jother 1
PURGE OBSERVATIONS LOCATION SKETCH
PURGE WATER NUMBER OF GALLONS
CONTAINERIZED  YES @ GENERATED
NOTES
: Saple Tost 141F
\\
ﬁo Q_QL\ Harding Lawson Associates
SIGNATURE:
H ¥ .
Fig4-8_SAP / revised 10/26/39



y
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DATA VALIDATION REPORT
Former Riverside Mills - Rhode Island
December 29, 1999

I INTRODUCTION

-

Data validation was completed in accordance with procedures described in the Work Plan
(HLA, 1999). Validation actions were based on USEPA Region I validation guidelines
(USEPA, 1996a). Samples were collected by Harding Lawson Associates, Inc., at the
Former Riverside Mills Site in Providence, Rhode Island. Collection dates were 11/9/99-
11/12/99, 11/15/99-11/16/99, and 11/18/99-11/19/99, and samples were submitted for
analysis in four Sample Delivery Groups (SDGs): 24761, 24818, 24838, and 24860. All

samples were analyzed by AMRO Environmental Laboratories Corporation located in
Merrimack, NH.

The samples were analyzed for volatile organics, semivolatile organics, diesel range
organics (DRO), and gasoline range organics (GRO) using USEPA SW846 (USEPA,
1996b) methods, with modifications for DRO and GRO analyses. Soil and water samples
were prepared and analyzed in accordance with the following USEPA methods:

" Volatile organics - Method 8260B
Semivolatile organics - Method 8270C
DRO - Method 8015 (Modified)

GRO - Method 8260B (Modified)

During the data review, analytical data summaries provided by the laboratory were
evaluated including method blank results, laboratory control samples (LCSs) recovery,
matrix spike/matrix spike duplicates (MS/MSDs) recovery, surroate recovery, « “d trip
blanks. No field duplicates were submitted for analysis. Evaluation of the raw data and
transcription checks from raw data to reporting forms were not included in the review.
The majority of the results were determined to be usable without qualification, and in
general, data quality is interpreted to meet the data quality goals for the project. A subset
of results has been qualified during validation. The following subsections summarize
validation checks and actions for each analytical method.

Review of the analytical data included a complete transcription check of the hardcopy
results versus the electronic deliverable results. No errors or omissions were found
during the electronic deliverable review.

Laboratory sample numbers are used to discuss samples in this report. The following

table cross-references the field sample identification numbers to the laboratory sample
numbers:

Dqgr99.doc



Field Sample Identification Laboratory Sample Sample Matrix
Number
RMQTIIXX02XX 24761-01 Agueous
RMQS0IXXXXXX 24761-02 Aqueous
RMBWO2XX01XX 24761-03 _ Aqueous
RMOQTXXXX01XX : 24818-01 Solid -
RMBS0307XXXX 24818-02 Solid ~
RMBS0208XXXX 24818-03 Solid
RMBS0104XXXX 24818-04 Solid
RMBS0106XXXX ' 24818-05 Solid
RMBS0408X XXX 24818-06 Solid
RMBS0909X XXX 24818-07 Solid
RMBS0508XXXX 24818-08 Solid
RMBS0608XXXX 24818-11 Solid
RMBS0708XXXX 24818-12 Solid
RMQTXXXX03XX 24818-13 Aqueous
RMBWOIXX01XX 24818-14 Aqueous
RMGWO03XX01XX 24838-01 Aqueous
RMGWO02XX01XX ' 24838-02 Aqueous
RMGWO1XX01XX 24838-03 Aqueous
RMGWO07XX01XX 24838-04 Aqueous
RMOQTXXXX04XX 24838-05 Agueous
RMOQTXXXX06XX 24860-01 Aqueous
RMGWO5sXX01XX 24860-02 Aqueous
RMGWO09XX01XX 24860-03 Aqueous
RMGWO06XX01XX 24860-04 Aqueous
RMGWO8XX01XX . 24860-05 Agueous

IL VOLATILE ORGANICS

Volatile organics analyses were performed for SDGs 24761, 24818, 24838, and 24860.

All samples were prepared and analyzed within the holding time of 14 days from date of
collection.

All associated method blanks were non-detect for volatile organics (aqueous detection
limits 1.0-10 ug/L; soil detection limits 50-250 ug/kg).

Trip blanks submitted for soil and water matrices were non-detect for all analytes.

LCS results were provided for five volatile organic compounds: I,1-dichloroethene,
benzene, trichloroethene, toluene, and chlorobenzene. With one exception, recoveries for
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LCSs associated with all aqueous samples were within laboratory acceptance criteria of
80-120% indicating the laboratory was in control for this method. Recovery for
trichloroethene in the LCS analyzed on 11/28/99 was 197%. LCS 11/28/99 is associated
with samples for which trichloroethene is non-detect; therefore, no data qualification was
done.

Matrix spikes were performed on samples from SDGs 24818 and 24860. MS/MSD
results were provided for five volatile organic compounds: 1,1-dichloroethene, benzene,
trichloroethene, toluene, and chlorobenzene. Laboratory specified acceptance criteria
were 80-120% for aqueous samples and 70-130% for soil samples. The majority of
recoveries were within these limits indicating accurate determinations were made in the
sample matrices. A subset of recoveries fell outside limits as indicated below:

¢ Recoveries for 1,1-dichloroethene and trichloroethene in the MS/MSD of aqueous
sample 24860-02 were above the upper acceptance limit of 120%. Recoveries for
1,1-dichloroethene were 125% and 122%, and the result for 1,1-dichloroethene in
sample 24860-02 has been qualified as estimated (J) and is interpreted to have a
potential high bias. Recoveries for trichloroethene were greater than 5000%, but the
unspiked sample result was significantly greater than the spike concentration.
Therefore, the spike concentration could not be distinguished from the sample
concentration, and no data qualification was done.

+ Recovery for trichloroethene in the MS of aqueous sample 24860-05 was above the
upper acceptance limit of 120%. MS/MSD recoveries were 141% and 104%, with an
RPD of 29% (RPD limit = 25%). The trichloroethene result for sample 24860-05 has
been qualified as estimated (J) and is interpreted to have a potential high bias.

¢ Recoveries for trichloroethene in the MS/MSD of soil sample 24818-02 were 55%
and 74%, and the unspiked sample result was significantly greater than the spike
concentration. Therefore, the spike concentration could not be distinguished from the
sample concentration, and no data qualification was done.

Most surrogate recoveries were within limits for soils (70-130%) and waters (80-120%).
The following exceptions and items were noted during review:

¢ Soil sample 24818-12 was analyzed as a laboratory duplicate. Recovery for one
surrogate was outside limits (dibromofluoromethane at 69%) in the original sample.
Analysis of 24818-12DUP had all surrogates within limits, and the results from
24818-12DUP were reported as the final results for sample 24818-12.

o The reanalysis of water sample 24338-02 (24838-02RR) was reported as the final
results for this sample. Surrogate recovery for 1,2-dichloroethane-d4 in the reported
reanalysis was 125%, which is above the upper limit of 120%. The surrogate
recovery form lists the original analysis of sample 24838-02 as having a 1,2-
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dichloroethane-d4 recovery of 96%, with all other surrogates also in criteria. The
laboratory reported the reanalysis because trichloroethene was out of criteria in the
batch QC associated with the original analysis, and trichloroethene was detected in
the sample. Based on the out of criteria surrogate recovery, all positive results for

24838-02 have been qualified as estimated and are interpreted to have a potential
slight high bias.

The reanalysis of water sample 24860-02 (24860-02RR) was reported asethe final
results for this sample. Surrogate recovery for 1,2-dichloroethane-d4 in the reported
reanalysis was 79%, which is below the lower limit of 80%. The surrogate recovery
form lists the original analysis of sample 24860-02 as having a 1,2-dichloroethane-d4
recovery of 99%, with all other surrogates also in limits. The laboratory reported the
reanalysis because trichloroethene was out of criteria in the batch QC associated with
the original analysis, and trichloroethene was detected in the sample. Based on the
out of criteria surrogate recovery, all positive and non-detect results for the undiluted

analysis of 24860-02 have been qualified as estimated J and are interpreted to have a
potential slight low bias.

For samples 24860-02, 24860-03, 24860-04, 24860-05, 24838-01, 24838-02, 24838-03,
and 24838-04, reanalyses (suffix RR) of these samples have been reported as the final
results. The laboratory reported the reanalyses because trichloroethene was out of criteria

in the batch QC associated with the original analyses, and trichloroethene was detected in
the samples. '

I11.

SEMIVOLATILE ORGANICS

Semivolatile organics analyses were performed for SDGs 24761, 24818, 24838, and
24860.

Samples were extracted and analyzed within the holding times (extraction within 7 days
of collection for aqueous samples, extraction within 14 days of collection for soil
samples, analysis within 40 days of extraction) with the following exceptions:

Aqueous samples 24838-01, 24838-02, 24838-03, 24838-04, 24860-02, 24860-03,
24860-04, and 24860-05 were initially extracted within the holding time. Re-
extractions because of sample and QC surrogate recovery problems were performed
12 days after collection. All re-extraction resuits, positive and non-detect, would be
qualified as estimated based on expiration of the holding time. After reviewing of
both sets of sample data, a decision was made by HLA to report results from the

initial extractions because only the acid fractions required some data qualification
(see surrogate discussion below).
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Method blanks were prepared and analyzed for each sample extraction batch. Method
blank results were non-detect for the samples of SDGs 24761, 24838, and 24860, The
aqueous method blank associated with SDG 24818 was non-detect for ali analytes.
However, the soil method blank extracted on 11/18/99 contained phenanthrene (0.31
mg/kg), fluoranthene (0.34 mg/kg), and pyrene (0.33 mg/kg). The reporting limit for
these compounds is 0.25 mg/kg. For the soil samples of SDG 24818, positive results at
concentrations less than the action levels for these compounds have been reperted as non-
detect at elevated concentrations due to methed blank contamination. The following
sample results were qualified:

24818-03 - phenanthrene 1.1U mg/kg;
24818-07 - fluoranthene 0.35U mg/kg, pyrene 0.87U mg/kg; and

« 24818-08 - phenanthrene 0.31U mg/kg, fluoranthene 0.34U mg/kg, and pyrene 0.33U
mg/kg.

LCS results were provided for the following eleven semivolatile organic compounds:
phenol, 2-chiorophenol, 1,4-dichlorobenzene, n-nitrosodi-n-propylamine, 1,2,4-
trichlorobenzene, 4-chioro-3-methylphenol, 4-nitrophenol, acenaphthene, 2,4-
dinitrotoluene, pentachiorophenol, and pyrene. Laboratory limits were provided for spike
compounds; however, a general recovery lower limit of 40% was used to determine if
data qualification was done. Low recoveries were observed in aqueous samples for acid
fraction compounds indicating a potential low bias for acid fraction compounds
(substituted phenols) in the entire data set. The following qualification actions were
made in the data set:

e The LCS recoveries associated with the samples of SDG 24761 (extraction date
11/15/99) were within laboratory control limits for all spiked analytes; however,
recoveries for three acid-extractable compounds were below 40% including phenol
(30%), 4-nitrophenol (16%), and pentachlorophenol (38%). Based on professional
judgment phenol, 4-nitrophenol, and pentachlorophenol have been qualified as
estimated (J, UJ) in samples 24761-02 and 24761-03. Results are interpreted to have
a potential low bias as demonstrated by L.CS recoveries below 40%.

» The LCS associated with the initial extractions of samples 24838-01 through 24838-
04 and 24860-02 through 24860-05 (extraction date 11/23/99) had recoveries for four
acid-extractable compounds below 40% including phenol (19%), 2-Chlorophenol
(35%), 4-Nitrophenol (4%), and pentachlorophenol (15%). Based on recoveries
below 40%, results for phenol, 2-chlorophenol and pentachlorophenol have been
qualified as estimated (J, UJ) in samples 24838-01 through 24838-04 and 24860-02
through 24860-05. Results are interpreted to have a potential low bias as
demonstrated by LCS recoveries below 40%. Based on professional judgment non-
detect results for 4-nitrophenol have been qualified as rejected (R) in samples 24838-
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01 through 24838-04 and 24860-02 through 24860-05. Results for 4-nitrophenol are
interpreted to be unusable based on LCS recovery below 10%.

» The LCS associated with the aqueous satnple 24818-14 (extraction date 11/18/99) had
recoveries for two acid-extractable compounds were below 40% including phenol
(29%) and 4-nitrophenol (34%). Based on professional judgment, results for phenol
and 4-nitrophenol have been qualified as estimated (J, UJ) in sample 2484 8-14.
Results are interpreted to have a potential low bias as demonstrated by L.CS
recoveries below 40%.

Matrix spikes were performed on samples from SDGs 24761, 24860, and 24818. MS or
MS/MSD results were provided for eleven semivolatile organic compounds: phenol, 2-
chlorophenol, 1,4-dichlorobenzene, n-nitrosodi-n-propylamine, 1,2,4-trichlorobenzene, 4-
chloro-3-methylphenol, 4-nitrophenol, acenaphthene, 2,4-dinitrotoluene,
pentachlorophenol, and pyrene. Laboratory limits were provided for spike compounds;
however, a general recovery lower limit of 40% was used to determine if data
qualification was done. Low recoveries were observed in aqueous samples for acid
fraction compounds indicating a potential low bias for acid fraction compounds

(substituted phenols) in the entire data set. The following qualification actions were
made in the data set:

* Based on professional judgment phenol, 4-nitrophenol, and pentachiorophenol have
been qualified as estimated (J, UJ) in sample 24761-02. Results are interpreted to
have a potential low bias as demonstrated by MS recoveries below 40%.

s Based on recoveries below laboratory QC limits and/or below 40%, results for phenol
and pentachlorophenol in sample 24860-05 have been qualified as estimated (J, UJ).
Results are interpreted to be biased low. Based on professional judgment the 4-
nitrophenol result (non-detect) has been qualified as rejected (R) in sample 24860-05.

The 4-nitrophenol result is interpreted to be unusable due to MS/MSD recoveries
below 10%.

» Based on professional judgment, the result for pentachlorophenol in sample 24818-08
has been qualified as estimated (J, UJ). The result is interpreted to have a potential
low bias as demonstrated by MS/MSD recoveries below 40%.

Surrogate recoveries were reviewed for all analyses. Low recovery trends for acid-
extractable surrogates were observed in samples and QC analyses for all data sets. As
indicated below, a subset of sample results were qualified as estimated.

o Based on low surrogate recoveries and professional judgment for recoveries below

40%, results for all acid-extractable analytes in water samples 24838-02, 24838-03,
24860-02 through 24860-05, and 24818-14 have been qualified as estimated (J, UJ).
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IV.  GASOLINE RANGE ORGANICS (GRO)

GRO analyses were performed concurrently with the volatile organics analyses. A

modified 8260B analysis was performed in place of Method 80135 specified in the Work
Plan.

-

[ 4

Analyses for GRO were performed for SDGs 24761, 24818, 24838, and 24860. All
samples were prepared and analyzed within the holding time of 14 days from date of

collection. No data qualifiers were added to the final results based on review of the QC
data.

All associated method blanks were non-detect for GRO (aqueous detection limit 0.10
mg/L; solid detection limit 2.5 mg/kg).

No LCS results were submitted for any of the GRO samples. Continuing calibration

results were obtained and reviewed. Continuing calibration percent difference data
indicated analyses were in control.

Matrix spikes were performed on a sample from each of the foliowing SDGs: 24818 and
24838. MS recoveries were within the laboratory specified criteria of 60-140%.
Recoveries were 84% for 24818-04MS and 115% for 24838-01MS indicating good
accuracy for the sample matrices.

Laboratory sample duplicates were analyzed for samples 24818-12 and 24838-05.
Sample 24838-05 was identified on the chain of custody as a trip blank. GRO results for

samples 24818-12 and 24838-05 and their laboratory duplicates were all non-detect for
GRO.

Laboratory surrogate recovery criteria were specified as 80-120% for aqueous samples
and 70-130% for soil samples. All surrogate recoveries were in criteria for the GRO
analyses reported as final results; the following items were noted during review:

e Sample 24818-12 was analyzed as a laboratory duplicate. Surrogate recoveries for
the original sample were in criteria (70-130%) with the exception of
dibromofluoromethane at 69%. Analysis of 24818-12DUP yielded in criteria

recoveries for all surrogates, and the results from 24818-12DUP were reported as the
final results for sampie 24818-12.

V. DIESEL RANGE ORGANICS (DRO)

Analyses for DRO were performed for SDGs 24761, 24818, 24838, and 24860. All
samples were prepared and analyzed within the holding times (aqueous samples extracted
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within 7 days of collection; soil samples extracted within 14 days of collection; analysis g
of extracts within 40 days of extraction). %-/

All associated method blanks were non-detect for DRO (aqueous detection limit 1.0
mg/L; soil detection limit 50 mg/kg).

LCS/LCSD results were provided for all aqueous samples, with one exception. No LCS
results were provided for the aqueous sample 24818-14 extracted on 11/18/99. All
reported aqueous LCS/LSCD recoveries were within laboratory limits of 60-140%.
Actual recoveries ranged from 70% to 95%.

LCS results were provided for all soil samples. The soil LCS recovery was 92%, well
within the limits of 60-140%.

MS/MSDs were performed on two samples from SDG 24818. MS/MSD recoveries were
within the laboratory specified limits of 60-140%. Recoveries were 91% and 89% for
24818-12MS/MSD and 138% and 115% for 24818-08MS/MSD.

MS/MSDs were not reported for any of the aqueous samples.

Laboratory surrogate (o-terphenyl) recovery criteria were specified as 60-120% for
aqueous samples and 60-140% for soil samples. Aqueous limits were stated in the report /
to have been statistically derived from laboratory data. g —

All surrogate recoveries were in criteria for the DRO analyses reported as final results,
with two exceptions:

s The reported DRO result for soil sample 24818-11 was from a re-extraction for which
the surrogate recovery was 56%. No information regarding the original extraction of
24818-11 was provided in the report. The final result for 24818-11 has been qualified
as estimated (J) and is interpreted to have a potential low bias.

¢ The reported DRQ result for aqueous sample 24761-03 was from a 1:5 dilution for
which the surrogate recovery was 12%. The surrogate recovery for the initial
undiluted analysis of sample 24761-03 was 20%. The final result for 24761-03 has
been qualified as estimated (J) and is interpreted to have a potential low bias. It was
also noted that although the report stated the final result was from a 1:5 dilution, the
reporting limit provided on the final report does not reflect a dilution. In the tabulated

electronic data the reporting limit has been adjusted from 1.0 mg/L to 5.0 mg/L to
reflect the 1:5 dilution.

It was also noted that the reported result for soil sample 24818-12 was from a re-
extraction for which the surrogate recovery was 62%, within acceptance criteria of 60-
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140%. No information regarding the original extraction of the sampie was provided in
the report.
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Appendix  ible H-1
Summary of 1999 Grouridwater Analytical Data
Providence
Parameter RMBWOTXKOTXX JRMBWOZXX01XX_JRMGWO1XX01XX [RMGWO2XX01XX |RMGWOIXXO1XX [RMGWO5XX01XX_|RMGWOBXX01XX_[RMGWO7XXO1XX
Volatile Organics (pg/L)
1,1,1-Trichloroethane 2y 2U 2U 2U 20 2u) 2U 2u
1,1,2,2-Tetrachioroethane 2u 2U 2U 2u 2Uu 20d 2U 2U
1,1,2-Trichloroethane 2U 2u 24 2u 2u 2 J 2U 2U
1,1-Dichloroethane zU 2U 2U 2u 2y 2Ud 2y 2U
1,1-Dichloroethene 1U 1U 1U 164 11U 764 1U U
1,2-Dibromoethane 2U 2u 2U 2U 2U 2UJ 2U 2U
1,2-Dichloroethane 2U 2U 2U 2U 2U 2Ud 2U 2U
1,2-Dichloroethene (cis) 29 15 7.1 890 4.5 13000 12 17
1,2-Dichioroethene (trans) 2U au 2U 254 2U 61J 2uU 2y
1,2-Dichloropropane 2y 2U 2U 2U 2U 24 2U 2 U
2-Butanone 10U 10U 10U 10U 104 10 UJ 10U 10U
2-Hexanone VU iou i0u 10U 10U 10U 100U U
4-Methyl-2-Pentanone 10U 10U 10U U 10U 10Ul 10U 10U
Acetone 10U 21 10U 10U 10U 10 ud 10U 10U
Benzene 2y 24U 2U 2U 2U 20U 2U 2y
Bromodichloromethane 2U 2U 2U zU 2U 2UJ 2U 2U
Bromoform 2U 2U 2y 2U 2U 2UJ 20 2U
Bromomethane 2U 2U 24 2U 2U 20 2U 2U
Carbon Disulfide 2U 2y 2U 2U 2U 2UJ 2U 2U
Carbon Tetrachloride 2U 2U 2U 2U 20U 2uJ 2U 2U
Chlorobenzene 20 2u 2U 2y 2U 2UJ 2U 2V
Chloroethane 5U s5U s5U s5U 5U 5UJ 5U 5U
Chlorofarm 2U 2u 2u 2U 2y 204 2U 2y
Chloromethane 5U 5U 5U 5U 51 5U4 5U 15Uy
cis-1,3-Dichloropropene 1U 1U 1U t1U iU 10 11U 1U
Dibromochloromethane 2U 2U 2U 2y 2U 204 2U 2V
Ethylbenzene 2uU 2U 2U 2U 2U 2UJ 2u 2U
Methyl-tert-butyi ether {(MTBE) zu 24 2U 2l 2U 20J 2y 2y
Methylene Chloride 5U 5U 5U 5U s5U 5U4 s5U 5U
Styrene 2U 2U 2U 20U 2U 20J 2y 2U
Tetrachloroethene 2U 2U 2U 2U 24U 264 2U 2U
Toluene 2U 2U 2U 2y 2U 2Ud 2U 2U
trans-1,3-Dichloropropene 10 10U 1U 1U tU 1UJ 1U 1U
Trichloroethene 20 10 37 2.8J 5.2 10000 2u 17
Vinyl Chloride 18 19 3.4 120J 2U 304 9.6 5.4
Xylene (total) 2U 24 2U 2u 20 204 2U 24
q:#w3-gviicas-naeibatielle/providenceidata/XtabData, AquaousAll Page 1 0f6 1/ 3100




Appendix H, Table H-1
Summary of 1999 Groundwater Analytical Data

Providence
Parameter RMBWOTXX01XX |RMBWO2XX01XX_ [RMGWOTXX01XX [RMGWOZXX01XX [RMGWO3XX01XX [RMGWOSXX01XX [RMGWOBXX01XX |RMGWO7XX01XX
Semivolatile Organics (ug/L)
1,2,4-Trichlorobenzene 10U 10U 10U 10U 10U 11y 10U 10U
1,2-Dichlorobenzene 10U QU icu 10U 10U 11U ou 100
1.3-Dichlorobenzene 10U - {10u touU 10U 10U 11U i0U 10U
1,4-Dichlorobenzene 10U ou 00U wu 10U f1U 10U 10U
2,4,5-Trichlorophenol 10 UJ 10U 10Ud 10UJ ou 11 UJ 10U 10U
2,4,6-Trichlorophenol 10 UJ 10U 10 UJ 10 UJ 10U 11 UJ 10 UJ U )
2,4-Dichlorophenol 10Ud 10U 10U0J mnoul 10U 11UJ 100 10U
2,4-Dimethyiphenol 10U 10U 10 W) 10WJ 10U 11U 10 L 100
2.4-Dinitrophenol 20 UJ 20U 20U 200J 20U 21U 2004 20U
2,4-Dinitrotoluene 10U 100 10U 10U 100 11U i0U 10U
2,8-Dinitrotoluene 10U 10U 10U i0uU 100 11U 1ouU 100
2-Chloronaphthalene 10U 10U 10U 10y 10U 11U 10U 10U
2-Chleorophenol 10U iou ow 10U o0uJ 11 UJ 10UJ 10WJ
2-Methylnaphthalene 100 00U 10U 1¢U oy ity oy 10U
2-Methyiphenol 10 W WU 10 UJ 10UJ 10U 11U 100J 10U
2-Nitroaniline 20U 20U 20U 20U 20U 21U 20U 20U
2-Nitrophenol 10U U 10U 10 UJ 10U 11 Ud 10U 00U
3,3'-Dichlorobenzidine 10U ou 10U 10U 10U 11U 10U 10U
3-Nitroaniline 20U 20U 20U 20U 20U 21U 20U 20U
4,6-Dinitro-2-Methylphenol 20 UJ 20U 20ud 2004 20U 21 UJ 200J 20U
4-Bromophenylpheny! Ether iou 10U 10U tou 10U MU . i0U 10U
4-Chloro-3-Methyiphenol 20Wd 20U 20U 20WJ 20U 21Ul 20UJ 20U
4-Chloroaniting iou 10U 10U io0U 10U U 100 oU
4-Chlorophenyl-Phenylether U 104 10U 10U 10U 11U 00U i0U
4-Methylphenol 10U wou 10 10U 10U 11U 10U 10U
4-Nitroaniline 20U 20 20U 20U 20U . 219 20U 20U
4-Nitrophenol 200 20 R R R R R R
Acenaphthene i0u 10U 10U 10U 10U 11U iU 100
Acenaphthylene 10U 10U 10U 10U 10U 11U 10U 10U
Anthracene ou 10U 10U 1oy ou MU 10U 10U
Benzo(a)Anthracene 10U 20 10U 10U oy 110 ou 10U
Benzo(a)Pyrene 10U 16 10U 0U R 11U 10U wou
Benzo(b)Fluoranthene 10U 25 10U 10U 10U 11U 10U 10U
Benze(g,h,i)Perylene 10U 15 10U iou 10U 11U ey - ou
Benzo(k)Fluoranthene 10U oy 10U 10U 10U 11y 10U 10U
Benzoic Acid 10U 20U 20U 20U 20U 21 U 20U 20U .
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able H-1

Summary of 1999 Grouhdwater Analytical Data

Providence

Parameter RMBWOIXX01XX [RMBWOZXX01XX [RMGWOIXX01XX [RMGWOZXX01XX [RMGWOSXX01XX |RMGWOSEXX0TXX |RMGWOEXX01XX IRMGWO7XX01XX
Benzyl Alcohol 200 20U 20U 20U 20U 21U 200 20U
Bis{2-Chlorethoxy)Methane 10U ioU 10U 10U 10U 11u i0U 10U
Bis(2-Chloroethyl)Ether 10U 10U 16U 10U v itU 100 10U
Bis(2-Chloroiscpropyl)Ether 10U 10U 10U 10U 10U 11U 10U 10U
Bis(2-Ethylhexyl)Phthalate 10U 20 U 00 10U 11U 10U 1m0y
Butylbenzylphthalate 00U 10U 10U 10U 10U 11U iou 100U
Carbazole 0u wou 10U iou 10U 11U 10U 10U
Chrysene oy 20 0uU i0U U it U 10U 10U
Di-n-Butylphthalate 10U 10U 10U 10U 10U 1MV 10U v
Di-n-Qctyl Phthalate 10U 10U 10U 10U 10U mu 10U 10U
Dibenzo(a,h)Anthracene 10U 10U 10U i0U 10U MU 10U iou
Ribenzofuran 10U 10U 10U 10U 00U 11U 00U 10U
Diethylphthalate U ou 10U 10U 10U 11U 10U 0y
Dimethyl Phthalate 10U iou iou 10U 10U 1Mu ou 10U
Fluoranthene 10U 42 10U 10U 10U 11u 10U 10U
Fluorene 10U 10U 10U 00U 00U "My 10U 10U
Hexachlorobenzene 1H0u ou U 10U 10U 11U 10U 10U
Hexachlorobutadiene iou 10U 00U 100 10U 11U 10U 10U
Hexachlorocyclopentadiene i0u 10U 10U 10U i0U 11U 00U 10U
Hexachloroethane 10U 10U 10U 10U 10U 11U oy 10U
Indeno(1,2,3-c,d)Pyrene 10U 16 oUuU 10U 1ou MU 10U 10U
Isophorone 10U wou 10U 10U 10U 11U 100 iou
N-Nitroodiphenylamine fo0u U 10U i0u iou 11U 16U WU
N-Nitrosodimethylamine U 10U 10U 10U 10U 11y 10U 10U
N-Nitrosodiphenylamine 200 200 20U 20U 20U 210 20U 20U
Naphthalene iou 10U 10U 10U 10U 11U 10U o
Nitrobenzene 10U 10U 10U 10U 10U MU 10U 19U
Pentachlorophenol 20 UJ 20 UJ 200J 200 200 21U 20 W 204
Phenanthrene 10U 10U 10U 10U 10U 11U 10U 10U
Phenol 10 UJ 10 U 10UJ 10 UJ 10 UJ 11 UJ 10UJ 10 UJ
Pyrena QU 42 10U iou 10U My 10U 10U
Cther (mgiL)
Diesei Range Organics (DRO) 1U 4J iy 1U 1U 1u
Gasoline Range Organics (GRQ) [0.1U 0.59 0.1U 0.1 U 01U 01U

q:iwS-gviieoe-naematlelle/pravidence/data/XtabData, AquecusAll Page 3 of 6 1/3/00




Appendix H, Tabie H-1
Summary of 1998 Groundwater Analytical Data

Providence
Parameter RMGWOBXXOTXX |RMGWOSXX01XX JRMQSOTOCXKX_[RMQTXXXX02XX_[RMQTXXXX03XX [RMOTXXXX04XX |RMQTXXXX08XX
Volatile Organics (pgfL)
1,1,1-Trichloroethane 2U 2U 2U 2y 2U 2U 2y
1,1,2,2-Tetrachioroethane 2U 2U 2U 2y 2U 2U 24U
1,1,2-Trichloroethane 20 - 2U 2y 2y 2U 2U 2y
1,1-Dichloroethane 7.4 2U 2U 2y 2U 2U 2y
1,1-Dichloroethene U 9.5 1U 1U iU iU 1U
1,2-Dibromoethane 2U 2U 2U 2U 2U 2U 20U
1,2-Dichloroethane 2U 2y 2y 2U 2U 2U 2U
1,2-Dichloroethene (cis) 170 13000 2U 2U 2U 2U 2U
1,2-Dichioroethene {trans) 2U 70 2U 2U 2U 24 2U
1,2-Dichloropropane 2U 2U 2U 2U 2U 2y 2U
2-Butancne 10U 10U iou i0U 10U 10U ’ 10U
2-Hexanone 10U 00U iou i0u 10U i0U 10U
4-Methyl-2-Pentanone 10U 10U 10U 10U 10U 10U 10U
Acetone 10U 10U 10U 120 10U 10U 10U
Benzene 2U 2U 2U 2U 2U 2U 2U
Bromodichloromethane 20U 2U 2U 24 2U 2U 2U
Bromoform 2t 2U 2U 2y - J2u 2U 2U
Bromomethane 2y 2U 2U 2u 2U 2U 2U
Carbon Disulfide z2u 2U 2U 2U 20 2U 2U
Carbon Tetrachloride 2U 2U 2y 2U 2y 20 2U
Chlorobenzene 2u 2u 2y 2U 2U 2uU 2U
Chloroethane 5U 5U 5U s5U 5U su 5U
Chloroform 2U 2U 2U 2U 2V 2U 2u
Chloromethane 5U 54 sU 5U 5U 5U 5U
cis-1,3-Dichloropropene 1u 10 1U 14U 1y 1U iU
Dibromochloromethane 2uy 2U 2U . 2uU 21 2y 2u
Ethylbenzene 2uU 24 2U 2U 2U 20 2U
Methyl-tert-butyl ether (MTBE) 2y 24 2U 2u 24 2U 2uU
Methylene Chloride 5U 54 5U 5U 54 5U ! 5U
Styrene 2y 2U 2V 2U 2U 2U 2U
Tetrachioroethene 3.7 29 2U 2U 2U 2U 2U
Toluene 22U 2U 2y 2y 2U 2U 2y
trans-1,3-Dichloropropene U 1U 1U 1ty 1U iU 1uU
Trichloroethene 6J 11000 2y 2U 24U 24 2u
Vinyl Chioride 94 36 2U 2U 2U 2U 2
Xylene (total) 2 2U 2U 2U 2y 2U 2U

. . "~ -
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Appendix: ~ able H-1
Summary of 1998 Grouiitiwater Analytical Data

Providence
Parameter RMGWOBXXO1XX JRMGWOSXX01XX [RMOSOTXOOXX [RMQTXXXX02XX [RMQTXXXX03XX |RMQTXXXX04XX [RMQTXXXX08XX
Semivolatile Organics (pgiL)
1,2, 4-Trichlorobenzene 10U 11U 10U
1,2-Dichlorobenzene 10U 11U i0U
1,3-Dichicrobenzens 10U " 11U 10U
1,4-Dichlorobenzene 10U 11U 10U
2,4,5-Trichlorophenol 10 UJ 11U 10U
2.4,6-Trichlorophenol 10 UJ 11 uUd 10U
2.4-Dichlorophenol 0Ud 11U 10U
2,4-Dimethylphenol 10U 11 UJ 10U
2,4-Dinitrophenot 2004 22Ud 20U
2,4-Dinitrotoluene 10U 11U 10U
2,6-Dinitrotoluene 10U 11U 10U
2-Chloronaphthalene 10U 1y 10U
2-Chloropheno! 10U 11U 10U
2-Methyinaphthalene 10U 11U 10U
2-Methyiphenol 10 WJ 11U 10U
2-Nitroaniline 20U 224 20U
2-Nitrophenol 10 LUJ 11 UJ 10U
3,3-Dichlorobenzidine 10U 11U iouU
3-Nitroaniline 20U 22U 20U
4,6-Dinitro-2-Methylphenol 20 UJ 22U 20U
4-Bromophenylpheny! Ether 10U 11U 10U
4-Chloro-3-Methylphenot 20 2204 20U
4-Chloroaniline 10U 11U 10U
4-Chlorophenyl-Phenylether 10U 11U 10U
4-Methylphenol 10 UJ 11U 10U
4-Nitroaniline 20U 22U 20U
4-Nitrophenci R R 2004
Acenaphthene ou 11U 10U
Acenaphthylene 10U 11U 10U Mk
Anthracene i0u 11U iou
Benzo(a)Anthracene iou 11U 10U
Benzo(a)Pyrene 10U 11U 10U
Benzo(b)Flucrantheneg 00U 11U 10U
Benzo(g,h,)Perylene i0u 11U 10U
Benzo{k)Fluoranthene iou 11U 10U
Benzoic Acid 20U 22y 20U
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Appendix H, Table H-1
Summary of 1999 Groundwater Analytical Data

Providence

Parameter RMGWOBXX01XX [RMGWOXX01XX [RMQSODOCOOK  IRMQTXXXX02XX RMQTXOX03XK  [RMQTXOK04XX | RMOTXXAXOEXX
Benzyl Alcohol 20U 22U 20U
Bis(2-Chiorethoxy)Methane 10U 11U ou
Bis{2-Chioroethyl)Ether 10U 11U 10U
Bis{2-Chloroisopropyl)Ether 10U: 11U 10U
Bis(2-Ethylhexyl}Phthalate 10U 11U 10U
Butylbenzylphthalate oy i1y 10U
Carbazole 10U 11U 0U
Chrysene 10U 11U 10U
Di-n-Butyiphthalate 10U 11U 10U
Di-n-Octyl Phthalate nou 11U 10U
Dibenzo(a, h)Anthracene 10U 11U 10U
Dibenzofuran 10U 11U jou
Diethylphthaiate 10U 11U 10U
Dimethyl Phthalate 10U 1My 10U
Fluoranthene 10U 11U 10U
Fluorene 10U 11U 10U
Hexachlorobenzene 10U iU 10U
Hexachlorobutadiene 10U 11U 10U
Hexachlorocyclopentadiene 10U 11U iouU
Hexachioroethane - 10U 11U 10U
Indeno(1,2,3-c,d)Pyrene 10U 11U 190U
Isophorone 0U 11U 10U
N-Nitroodiphenylamine 10U 11U 10U
N-Nitrosodimethylamine 10U 1M1y 10U
N-Nitrosodiphenylamine 20U 22U 20U
Naphthalene 10U {1 u jiou
Nitrocbenzene 10U 11U 10U
Pentachlorgphenol 20U 22 UJ 20UJ.
Phenanthrene 1o 11U 10U
Phenol 10 UJ 11 UJ 10UJ !
Pyrene 00U 11U ouU
Other {mg/L)
Diesel Range Organics (DRO)
Gasoline Range Organics (GRO) 01U

- Page™ <f 6
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Appendixﬁ\' _2ble H-2
Summary of Soif‘Analytical Data

Providence
Parameter RMBS0104X00X  |RMBS0106XXXX  |RMBS0208X(XX WBSOSO?XXXX IRMBSO408XXXX 1RMBSOSOBXXXX |RMBSOSOBXXXX
Volatile Grganics (ugfKg)
t,1,1-Trichloroethane 33U 280 23U 240 31u 27U 34U
1,1,2,2-Tetrachloroethane 33U 28 U 23U 24U 31U 21y 34U
1,4,2-Trichioroethane a3u : 28U 230 24U 31U 27U 34U
1,1-Dichloroethane 330 28U 23U 24U 31U 27U 34 1)
1,1-Dichloroethene 33U 28U 23U 24U My 27U 34y
1,2-Dibromoethane 3y 28U 23U 240 MU 27U 34U
1,2-Dichloroethane 33U 28U ‘ 23U 24U MU 27y 34U
1,2-Dichloroethene (cis) 33U 28U 23U 790 MU 27U 54
1,2-Dichloroethens {trans} a3y 28U 230 24U MU 27U 34U
1,2-Dichloropropane 33y 28U 23V 24U U 27 U 34U
2-Butanone 330U 280U 230U 2404 310U 270U : 340U
2-Hexanone 330U 280U 230U 240U 310U 270U 340U
4-Methyl-2-Pentanone 330U 280U 2300 240 U 310U 2700 340U
Acetone 3o U 280 U 230U 240 U 310U 270U 340U
Benzene 33U 28U 23U 240 3tu 27U UU
Bromodichloromethane 33U 28U 23U 24U 31U 27U 34U
Brormoform 33U 28U 23U 24U 31U 27 U 34U
Bromomethane 67 U 57U 46U 480 81U 54U 68 U
Carbon Disulfide 67U 57U 46U 49U 61U 54 U 68 U
Carbon Tetrachioride 33U 28U 23U 24U 31U 27U 34U
Chlorobenzene 33U 28U 23y 24U 31U 27U 34U
Chloroethane 67U 57U 48 U 49 U 61U 54 U 684
Chiloroform 33U 28U 23U 24U 31U 27U 34U
Chloromethane 67U 57U 46 U 43U 610U 54U 68 U
cis-1,3-Dichloropropene 330 28U 23U 24 1) 3Mu 27U 34U
Dibromochloromethane 33U 28U 23U 24U 31U 27U 34U
Ethylbenzene By 28U 23U 24U MU 27U 340
Methyl-tert-butyl ether (MTBE) 33U 28 U 23U 24 U 3y 27U 34U
Methylene Chioride 67U 57U 46U 49 U 61U 54U Tt lesu
Styrene 33U 28U 23U 240 3u 27U 34U
Tetrachloroethene 33U 28U 230 o 31y 27 U 34U
Toluene 33y 284U 23U 24U 31U 27U 34Uy
trans-1,3-Dichloropropene 33U 28U 23y 244 3y 27 U 340
Trichloroethene 270 28U 170 6700 MU 27U 34U
Vinyl Chloride 67 U 57U 46U 43U 61U 54 1) 68U
Xylene (total) 33U 28U 23U 24 U 31U 27U RN
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Appendix H, Table H-2
Summary of Soil Analytical Data

Providence
Parameter RMBS0T04XXXX |RMBSO106XXXX |RMBS0208XXXX |RMBS0307XXXX |RMBS040BXXXX_ |RMBSO0S08XXXX |RMBS0S08XXXX
Semivolatile Organics (mg/Kg)
1,2,4-Trichlorobenzene 03U 028U 0.28 U 026U 027U 027U 031U
1,2-Dichlorobenzene 03U 0.28U 0.28 U 026U 027U 027U 0.31U
1,3-Dichlorobenzene 03U : 0.28U 0.28U 026U 027U 0.27 U 031U
1,4-Dichlorcbenzene 03U 0280 0.28 U 0.26 U 027U 027 U 031U
2,4 5-Trichlorophenol 03U 0.28U Q.28 U 026U 027U 0.27 U 031U
2,4,6-Trichlorophenol 03U 0.28U 0.28U 026U 027U 0.27 U 0.31U
2,4-Dichlorophenol 03U 028U 0.28U 026 U 0.27 U 027U 031U
2,4-Dimethyiphenol 03U 028U 0.28 U 028U 027U 0.27U0 031U
2.4-Dinitropheno! 059U 0.55 U 0.55 U 053U 053U 053U 062U
2 4-Dinitrotoluene 03U 0.28 U 028U 0.26 U 0.27U 027U 031U
2,6-Dinitrotoluene 03U 0.28 U 0.28 U 0.26 U 0.27U 0.27U “lo3tv
2-.Chloronaphthalene 03U 028U 0.280 026 U 027U 027U 031U
2-Chlorophenol 03U 028U 0.28U 0.26 U 027U 0.27U 031U
2-Methylnaphthalene 03U 028U 0.28 U 0.37 027U 0.27U 031U
2-Methylphenol 03U 028U 0.28 U 0.26 U 0.27U 0.27U 031U
2-Nitroaniline 059 U 055U 0.55U 053U 053U 0.53U 062U
2-Nitrophenol 03U 028V 0.280 026U 027U 0.27 U 031U
3,3-Dichlorobenzidine 03U 0.28U 0.28U 0260 827U 0.27 U f0.32U
3-Nitroaniline 0.59 U 055U 0.55U 0530 053U 053U 062U
4,8-Dinitro-2-Methylphenol 059U 0.550 0.55U 053U 053U 0530 lo.62 U
4-Bromophenylphenyl Ether 03U 0280 028U 026U 027U 027U 031U
4-Chloro-3-Methylphenol 050U 0.55U 0.55 U 053U 053U 0.53U 062U
4-Chloroaniline 03U 028U 0.28U 026U 027U 0.27U 031U
4-Chlorophenyl-Phenylether 0.3U 028y 0.28U 0.26 U 027 U 027U 031U
4-Methylphenol 03U 028U 0.28U 026U 027U 027U 031U
4-Nitroaniline 0.59U 055U 0.55 U 053U 053U 053U 062U
4-Nitropheno! 059U 055U 0.55U 053U 053U 053U 0.62U
Acenaphthene 03y 028U 0.28Y |0.69 027 U 02741 031U
Acenaphthylere . o3u 0.28 U 0.3 0.26 U 027 U 027U Tt lostu
Anthracene 0.3y 0.28 U 0.32 1.5 027U 0279 032U
Benzo{a)Anthracene 03y 0.28U 1.1 37 0270 027U 0.32U
Benzo(a)Pyrene 0.3 0.28 U i 2.9 0270 0.274 j0.32U
Benzo(b)Fluoranthene 03U 0.28U 1.2 3.6 027U 0.27 U 032U
Benzo(g,hi)Perylene 03U 0.28U 0.64 1.6 027V 0.27U lo3zu
Benzo(k)Fluoranthene 0.3U 0.28U 0.41 1.1 0.27 U 0.27U 0.32 U
Benzoic Acid 059U 055U 0.85 U 053U 027U 027U 031y
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Appendi*  ‘able H-2

Summary of SoilAnalytical Data

q.fwd-gvlcoe-naefatiells/providence/data/XtabData, SoilAll

Providence
Parameter RMBS0104XXXX |RMBS0106XXXX [RMBS0208XXXX [RMBS0307XXXX RMBS0408XXXX  {RMBS0508XXXXX  [RMBS0B08XXXX
Benzy! Alcohol 059U 0.55U 0.55U 053U 0.53U 0.53 U 062U
Bis{2-Chlorethoxy)Methane 03U 0.28 U 0.28 U 0.26 U 027U 0.27U 031U
Bis{2-Chloroethyl)Ether 03u 028U 0.28U 0260 027U 0.27U 031U
Bis(2-Chloroisopropyl)Ether - 03U 028U 0.28U 026U 0.27 U 027U 031U
Bis(2-Ethylhexyl)Phthalate 03U 0.28 U 028U 026U 0.27 U 0.27 0 032U
Butylbenzylphthalate 03U 0.28U 0.28 U 0.26 U 0.27U 027U 032U
Carbazole 03U 028U 028U 0.66 027U 0.27 U 032U
Chrysene 03U 028U 0.95 34 027U 0.27U 032U
Di-n-Butylphthalate 03U 028U 028U 0.26 U 027U 027U 032U
Di-n-Octyl Phthalate 03U 028U 028U 0.26 U 027U 0.27 U 032U
Dibenzo(a,h)Anthracene 03U 028U 0.28U 0.54 027U 0.27 U 032U
Dibenzofuran 03U 028U 0.28 U 0.26 U 027 U 027U 31U
Diethylphthalate 03U 028U 0.28 U 0.59 027U 027U 031U
Dimethyi Phthalate 03U 0.28U 0.28U 026 U 027U 027 U 031U
Fluoranthene 0.3U 028U 21 7.5 027U 0.34 U 032U
Fluorene 03U 028U 028U 0.72 027U 0.27 U 031U
Hexachlorobenzene 03U 028U 028U 028U 027U 027U 031U
Hexachlorobutadiene 03U 0.28 U 028 U 0.26 U 0.27U 0.27 U 031U
Hexachlorocyclopentadiene 03U 028U 028U 0.26 U 0.27U 027U 031UV
Hexachioroethane 0.3U 028U 028U 026U 0.27U 027U 031U
Indeno(1,2,3-c,d)Pyrene 03U 028V 0.72 1.8 027U 027U 032U
Isophorone 030 0280 0.28U 026 U 027U 027U 0319
N-Nitroodiphenylamine 0.3y 028U 028U 026U 027U 0.27 U 031U
N-Nitrosodimethylamine 03U 028U 0.28U 026U 027U 027U 031U
N-Nitrosodiphenylamine 0.59 U 055U 0.55 U 053U 053U 0.53 U 062U
Naphthalene 03U 0.28 U 0.28U 1 027U 027U 031U
Nitrobenzene 03U 0.28U 0.28 U 0.26 U 027U 0.27U 0.31U
Pentachlorophenol 0.59 U 055U 0.55U 0.53U 053U 0.53 UJ jo.s2u
Phenanthrene 0.3U 0.28 U 11U 7.7 027U 031U jo.32u
Phenol 03U 0.28 U 0.28U 0.26U 0.27 U 0.27 U T lostu
Pyrene 03U n28UuU 2 7.5 027U 0.33U 032U
Other (mg/Kg)
Diesel Range Organics (DRO) 84 85 730 220 460 1700 62UJ
Gasoline Range Organics (GRO) 33u 28U 130 24U 9.2 3.5 34U
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Appendix H, Table H-2

Summary of Soil Analytical Data

Providence
Parameter RMBS0708XXXX [RMBS0909XXXX {RMQTXXXX01XX
Volatile Organics {a/Kg)
1,1,1-Trichloroethane 34U a3u 25U
1,1,2,2-Tetrachloroethane 34U 33U 25U
1.1,2-Trichloroethane 34U 33u 25U
1,1-Dichloroethane 34U 33U 25U
1,1-Bichloroethene 34U a3y 25U
1.2-Dibromoethane 340 33U 25U
1,2-Dichioroethane 34U 33U 254
1,2-Dichioroethene (cis) 1300 33U 254
1,2-Dichloroethene (frans) 34U 33y 25U
1,2-Dichloropropane 34U 33U 25y
2-Butanone 340U 330U 250 U
2-Hexanone 340U 330U 250U
4-Methyl-2-Pentanone 340U 330U 2504
Acetone 340U 330V 250U
Benzene 34U 33u 25U
Bromodichloromethane 34U 33U 25y
Bromoform 34U 33U 25y
Bromomethane 68U 66U 50U
Carbon Disulfide B& U 66U 50U
Carbon Tetrachloride 34U 33U 25U
Chlorobenzene 34U 33U 25U
Chloroethane 68U 66U S0U
Chioroform 340 33U 25U
Chicromethane 68 U 66 U 50U
cls-1,3-Dichloropropene 34U 330 25U
Dibromochloromethane 34U 3u 251
Ethylbenzene 34U 33U 25U
Methyl-tert-butyl ether (MTBE) 34U 334 25)
Methylene Chloride 68 U 66 U 50U
Styrene 34U 3y 25U
Tetrachloroethene 34U KRV 25U
Toluene 340 33U 25U
trans-1,3-Dichloropropene 34U 33U 25U
Trichloroethene 5800 BU 25U
Vinyl Chloride 68U 66 U 50U
Xylene (total} 34U 33U 25U
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Appendix-  able H-2
Summary of Soil Analytical Data

Providence
Parameter RMBS0708XXXX |RMBS090SXXXX |RMQTXXXX01XX
Semivolatile Organics (mg/Kg)
1,2, 4-Trichlorobenzene 03U 027 U
1,2-Dichlorobenzene 03U 027U
1,3-Dichlorobenzene KT 027U
1.4-Dichlorobenzene 03U 027U
2,4,5-Trichlorophenol 03U 027U
2,4 6-Trichlorophenol 0.3U 027U
2,4-Dichlorophencl 03U 027U
2,4-Dimethyiphenol 03U 0.27U
2,4-Dinitrophenol 06U 054U
2,4-Dinitrotoluene 03Uy 0.27U
2,8-Dinitrotoluene 03U 0.27U
2-Chloronaphthalene o3u 0.27 0
2-Chlorophensl 03U 027U
2-Methylnaphthalene 03U 027U
2-Methylphenol 03U 0.27U
2-Nitroaniline 08U 054 U
2-Nitrophenol 03U 027U
3,3-Dichlorobenzidine 03U 0.27 U
3-Nitroaniline 06U 0.54 U
4,6-Dinitro-2-Methylphenot osu 0.54 U
4-Bromophenylphenyl Ether o3 027U
4-Chloro-3-Methylphenol 08U 054U
4-Chloroaniline 03Uy 0.27 U
4-Chloroghenyl-Phenylether 0.3U 0274
4-Methylphenol 0.3U 027U
4-Nitroaniline o8y 054U
4-Nitrophenol 06U 0.54U
Acenaphthene o.3v 027U
Acenaphthylene 03U 027U
Anthracene 03U 027U
Benzola)Anthracene 03U 0.27
Benzo{a)Pyrene c3u 027 U
Benzo{b)}Flucranthene 03U 0274
Benzo(g.h,i)Perylene 03U 0.28
Benzo(k)Fluoranthene 03U 027U
Benzoic Acid 03Uy 0.27U
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Appendix H, Table H-2
Summary of Soil Anaiytical Data

Providence
Parameter RMBS0708XXXX [RMBS0S09XXXX |RMQTXXXXO1XX
Benzyl Alcohol 06U 054U
Bis{2-Chlorethoxy)Methane 03U 0.27 Y
Bis(2-Chloroethyl)Ether 03U 0.27 U
Bis(2-Chloroisopropyl)Ether 03U - 0.27 U
Bis{2-Ethylhexyi}Phthalate g3Uu 0.270
Butylbenzylphthalate 03U 0.27U
Carbazole 03U 027U
Chrysene 03U 0.3¢
Di-n-Butylphthalate 03U 027U
Di-n-Cctyl Phthalate 03U 0.27 U
Dibenzo(a,h}Anthracene a3y 0.27U
Dibenzofuran 03U 0.27 U
Diethylphthalate 03U . 0.27U
Dimethyl Phthalate 03U - 027 U
Fluoranthene 03U 035U
Fluorene o3u 027
Hexachlorobenzene 03U 027U
Hexachlorebutadiene 03U 0.27U
Hexachlorocyclopentadiene 03y 0.27U
Hexachloroethane 03U 0.27 U
Indeno(1,2,3-¢,d)Pyrene 03U 027U
Isophorone 03U 027U
N-Nitroodiphenylamine 03y g27ru
N-Nitrosodimethylamine 03U 027U
N-Nitrosodiphenylamine 06y 0.54 U
Maphthalene 03U 027U
Nitrobenzene 03U 027U
Pentachlorophenol 08U 0.54 U
Phenanthrene 03y 0.27U
Phenol o3y 0.27U
Pyrene 03U 0.87U
Other (mg/Kg)
Diesel Range Organics (DRO) B0 U 1000
Gasoline Range Organics (GRO) 340U 33U

o N~
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